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CLAIMS 



[Claim(s)] 

[Claim l] Semiconductor integrated circuit equipment characterized by preparing the 
connection circuit containing the active element for connecting between the logical 
circuits in the semiconductor integrated circuit equipment of the above 2nd mutually in 
the semiconductor integrated circuit equipment of the above 1st in the semiconductor 
integrated circuit equipment which comes to carry two or more 2nd semiconductor 
integrated circuit equipments on the principal plane of the 1st semiconductor 
integrated circuit equipment. 

[Claim 2] The number of the logic elements accumulated in semiconductor integrated 
circuit equipment according to claim 1 by the 1st integrated circuit device of the above 
is comparable as one of it in the semiconductor integrated circuit equipment of the 
above 2nd, or semiconductor integrated circuit equipment characterized by being less 
than [it ]■ 

[Claim 3] It is semiconductor integrated circuit equipment characterized by carrying 
the semiconductor integrated circuit equipment of the above 1st on a wiring substrate 
in semiconductor integrated circuit equipment according to claim 1 or 2, and making 
TAB connection of the semiconductor integrated circuit equipment and the 
above-mentioned wiring substrate of the above 1st. 

[Claim 4] The semiconductor integrated circuit equipment of the above 1st is 
semiconductor integrated circuit equipment characterized by for thickness having a 
high density wiring layer 1 micrometer or less, and at least one or more layers and 
thickness having at least one or more layers of low resistance wiring layers 2 
micrometers or more in general in semiconductor integrated circuit equipment 
according to claim 1 or 2. 

[Claim 5] It is semiconductor integrated circuit equipment which wiring of the 
above-mentioned high density wiring layer uses aluminum as the ingredient, and is 
characterized by wiring of the above-mentioned low resistance wiring layer using 
copper as the ingredient in semiconductor integrated circuit equipment according to 
claim 4. 

[Claim 6] The manufacture approach of the semiconductor integrated circuit 
equipment characterized by to form the 1st semiconductor integrated circuit 
equipment equipped with the circuit containing an active element, and the low 
resistance wiring layer, to form two or more 2nd semiconductor integrated circuit 
equipments which have a logical circuit respectively, to carry these on the principal 
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plane of said 1st semiconductor integrated circuit equipment, and to connect each 
logical circuit of the semiconductor integrated circuit equipment of the above 2nd 
through the above-mentioned circuit and the low resistance wiring layer of 
semiconductor integrated circuit equipment of the above 1st. 

[Claim 7] It is the manufacture approach of the semiconductor integrated circuit 
equipment characterized by forming the above-mentioned low resistance wiring layer 
by metal plating in the manufacture approach of semiconductor integrated circuit 
equipment according to claim 6. 

[Claim 8] It is the manufacture approach of the semiconductor integrated circuit 
equipment characterized by forming the above-mentioned low resistance wiring layer 
by coppering in the manufacture approach of semiconductor integrated circuit 
equipment according to claim 7. 

[Claim 9] The computing system characterized by forming the above-mentioned 
instruction processing unit and the above-mentioned system control station in the 
semiconductor integrated circuit equipment which carried two or more 2nd 
semiconductor integrated circuit equipments on the principal plane of the 1st 
semiconductor integrated circuit equipment in the computing system equipped with an 
instruction processing unit, main storage, the I/O device, the input/output control unit 
to which this I/O device is connected, and the system control station which connects the 
above-mentioned instruction processing unit, the above-mentioned main storage, and 
the above-mentioned input/output control unit mutually. 

[Claim 10] The computing system characterized by for the semiconductor integrated 
circuit equipment of the above 2nd having constituted the above-mentioned instruction 
processing unit, and forming the above-mentioned system control station in the 
semiconductor integrated circuit equipment of the above 1st further in a computing 
system according to claim 9. 

[Claim 11] The computing system characterized by constituting a part of circuit which 
constitutes the above-mentioned system control station in the semiconductor 
integrated circuit equipment of the above 2nd ii> a computing system according to claim 
9. 

[Claim 12] The computing system characterized by forming in the semiconductor 
integrated circuit equipment of the above 1st the logical circuit on the signal path 
between the circuits in the above-mentioned instruction processing unit mounted in 
the 2nd semiconductor integrated circuit equipment of the above-mentioned plurality, 
and this signal path in a computing system according to claim 9, 10, or 11. 
[Claim 13] The computing system characterized by forming in the semiconductor 
integrated circuit equipment of the above 1st the logical circuit on the signal path 
between [ some ] the above-mentioned instruction processing unit mounted in the 2nd 
semiconductor integrated circuit equipment of the above-mentioned plurality, and the 
above-mentioned system control station, and this signal path in a computing system 
according to claim 9 or 11. 

[Claim 14] The computing system characterized by forming in the semiconductor 
integrated circuit equipment of the above 1st the logical circuit on the signal path 
which connects between the circuits in the above-mentioned system control station 
mounted in the 2nd semiconductor integrated circuit equipment of the 
above-mentioned plurality in a computing system according to claim 9 or 11, and this 
signal path. 
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[Claim 15] The computing system characterized by for the logical circuit on the signal 
path formed in the semiconductor integrated circuit equipment of the above 1st 
including the latch at least in the computing system according to claim 12, 13, or 14, 
and enabling pipeline transmission. 

[Claim 16] The computing system characterized by having had two or more 1st 
semiconductor integrated circuit equipment which mounted the above-mentioned 
system control station in the computing system according to claim 9, 10, or 11, and 
connecting between each above-mentioned system control station mutually. 
[Claim 17] The computing system characterized by constituting a part of circuit which 
constitutes the above-mentioned instruction processing unit and the above-mentioned 
system control station in the semiconductor integrated circuit equipment of the same 
above 2nd in a computing system according to claim 11. 

[Claim 18] The computing system characterized by having constituted a part of circuit 
which constitutes the above-mentioned system control station in the computing system 
according to claim 11 in one of the 2nd semiconductor integrated circuit equipment of 
the above-mentioned plurality, and constituting the above-mentioned instruction 
processing unit in the semiconductor integrated circuit equipment of other above 2nd. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the computing system using the manufacture 
approach and it further about the semiconductor integrated circuit equipment which was applied to 
semiconductor integrated circuit equipment, especially carried two or more semiconductor 
integrated circuit components on the large-sized integrated-circuit substrate. 
[0002] 

[Description of the Prior Art] First, the conventional mounting technology about a computing 
system is described. There is mounting stated to what is conventionally known as mounting 
technology of a large-sized general-purpose computer in for example, the Nikkei electronics and the 
December 10, 1990 issue (No.515) "mode of processing of a large-sized computer M-880 and a 
hardware technique." Mounting described here is closed by that to which one LSI chip is carried by 
face down on one ceramic wiring board through a solder bump, and is called the LSI package. What 
two or more LSI packages are carried on one ceramic wiring board through a solder bump, and is 
called the module is formed. By fitting the I/O pin constituted by the modular underside over the 
through hole constituted by the printed-circuit board, it is said that a module is carried on a 
printed-circuit board and forms the board. Hereafter, in this description, such mounting technology 
is produced using module mounting technology, a call, and the most advanced processing technique 
in a certain LSI by which the product from degree generosity is carried out, and LSI with the 
dimension of extent which can secure the yield in tolerance will be called an "LSI chip." 
[0003] In module mounting technology, since an LSI chip is arranged on one flat surface of a 
ceramic wiring board, if the number of LSI chips increases, the area of a ceramic wiring board will 
increase, and there is an inclination for the wire length of wiring which connects between LSI chips 
to increase. When such long-distance wiring performs high speed signal transmission, in order to 
prevent an echo of the signal in the termination of wiring, it is necessary to perform adjustment 
transmission. Drawing 5 is the mimetic diagram showing the situation of the signal transmission in 
a module. For example, transmission of a 2d [ of LSI chips ] signal is performed via the wiring 101 
on a ceramic wiring board from LSI chip2c. In this case, in order to prevent an echo in the input 
edge of 2d of LSI chips, a terminator 102 is needed for wiring 101. 

[0004] Moreover, the approach using a wafer scale integrated circuit device as a means to realize 
mounting to high density further rather than module mounting technology is learned. Mounting 
higher-density than module mounting technology is expectable by accumulating two or more LSI on 
the same wafer using this wafer scale integrated circuit device, and performing wiring between LSI 
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on the same wafer. However, in a wafer scale integrated circuit device, even if there is a problem of 
the so-called yield that the defect generated in a process phase surely exists by a certain probability 
and it accumulates a circuit on high density, there is a problem that the probability to operate to 
satisfaction is very low. About this point, in the case of a design, the redundant logical circuit is 
beforehand arranged on the wafer, and the technique which avoids the defect generated in the 
process phase and is relieved is examined. 

[0005] On the other hand, in JP,2-181465,A, it fixes vertically on a wafer, two or more LSI chips 
which excellent article inspection ended beforehand are mounted, and the mounting structure of 
the so-called hybrid type which raises the yield as a system which set "the chip by the wafer of wafer 
scale integrated circuit device is proposed. According to this approach, it is advantageous in respect 
of the ability to carry out [ detailed Hzing of the wiring pitch compared with module mounting 
technology, and raise mounting effectiveness. 

[0006] Moreover, in another side and JP,3-69150,A, the LSI mounting structure which carries and 
carries out bonding of other one LSI on a certain LSI is indicated. According to this approach, 
between a certain LSI and LSI carried in it, since the wiring distance between LSI can be shortened 
while it can connect without minding a wiring substrate, actuation is accelerable. 
[0007] Next, considering the conventional large-sized general purpose computer system, the 
computing system consists of two or more instruction processing units (=■ IP), two or more system 
control stations (= SC), one main storage (= MS), an input/output control unit (= IOP), and an I/O 
device (= IO). In each IP, activation of an instruction is performed and a program and data are 
stored in MS. IOP performs connection between IO and SC, and control of a data transfer, and IO 
outputs and inputs information on large capacity storage, such as a disk, extended storage, console 
terminal equipment, etc. Moreover, SC controls each IP and the connection condition of MS and IOP, 
and controls the data transfer between each equipment etc. In the comparatively small-scale' 
computing system, IP may distribute and have the function of SC. 

[0008] Although IP reads the data on MS frequently or writes them in MS, since data read-out and 
drawing speed of MS are slow compared with the instruction-processing rate of IP, although it is 
small capacity compared with MS, the cache storage which can perform read-out of high-speed data 
and writing is formed, and the counterpart of some data on MS is usually stored here by the end of 
today. When this cache storage is installed in IP or SC, it is called buffer SUTOREJI (=BS) and 
work-piece SUTOREJI (=WS), respectively. As a storage method of a computing system, there are 3 
so-called hierarchy memory methods which BS and WS both form, and 2 so-called hierarchy 
memory methods which prepare only BS. 

[0009] In the interior of IP, the control storage circuit (= CS) which stores the buffer circuit (= BU) 
which consists of a circuit which manages the instruction-processing circuit (= IU), BS, and it which 
read and decode an instruction, the arithmetic circuit (= EU) which performs activation of an 
instruction, and the micro program is located. 

[0010] Actuation in a computing system is usually performed as follows. In IP, IU reads an operand 
from the register or BS which decodes a read-out instruction from BS and is in IU or EU according 
to the content of the decoding result of an instruction about the instruction which the program 
counter in the interior directs. Next, EU calculates according to the decoding result of an 
instruction using the operand by which reading appearance was carried out. At this time, a micro 
program is read from CS as control information for calculating. And the result of an operation is 
stored in a register or BS. In addition, a program counter is updated for every activation of an 
instruction. 

[0011] IP repeats a series of above actuation, and executes the instruction. In many today's 
computer systems, if this the actuation of a series of is divided into some stages and one stage of a 
certain instruction is completed, by starting activation of that stage of the next instruction, a 
number instruction is made to overlap and is carrying out sequential execution. This is called the 
instruction-pipeline method (advanced-control method). 

[0012] By the way, when it accesses and an instruction of a request and data are in BS although IP 
accesses an instruction and data into an instruction execution at BS for read-out or writing (=INBS), 
an instruction execution is performed as mentioned above, but when there is nothing to BS (=NIBS)i 
it is interrupted and an instruction execution takes out a block transfer-request signal to WS. 
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[0013] Thus, since an instruction execution is interrupted when the instruction or data to the time 
of there being neither an instruction of a request nor data in BS when it accesses (NIBS), or a block 
transfer request do not exist (NIWS), the processing engine performance of a computing system is 
reduced. 
[0014] 

[Problem(s) to be Solved by the Invention] The circuit magnitude which can be carried in per 
module is increasing by high integration of the LSI chip by the advance of LSI technology, 
enlargement of the ceramic wiring board by improvement in a ceramic wiring board creation 
technique, and multilayering. 

[0015] In the above-mentioned module mounting, in performing the signal transmission (= chip 
passage) between LSI chips, a signal follows the following wiring paths as it is between the LSI 
chips in the same module, and the time amount which the propagation on wiring takes becomes 
long. 

1) Come out of 2 LSI chips which gq via an output buffer, and come out of 4LSI package which 
spreads wiring of 3 ceramic wiring boards which pass a solder bump. 6 solder bump who spreads 
wiring of 5 ceramic wiring boards which pass a solder bump is passed. To the pan which goes via 9 
input buffers which pass 8 solder bump who spreads wiring of 7 ceramic wiring boards which enter 
into another LSI package, and enter into an LSI chip Between the LSI chips in a module which is in 
the same board and is different, in transmitting a signal, the part of the above 5 is as follows. 
5-1) Come out of the 52 module which spreads wiring of a ceramic substrate, and pass the 5-4 I/O 
pin which spreads wiring of the 5-3 printed circuit board which passes an I/O pin. The die length of 
the time amount (= chip passage time amount) required by these [ 1-9 ] which spread wiring of the 
5-5 ceramic substrate which enters into a module If it corresponds by about several times the 
maximum of the time amount to which the signal within an LSI chip is transmitted and sees about 
the breakdown of the die length of chip passage time amount The time amount which the 
propagation on wiring like 3), 5 and 7, 5-1, 5-3, and 5-5 takes is comparable as the time amount 
which passage of an input output buffer, a solder bump, and an I/O pin takes. In order to make 
small time amount which the propagation on wiring takes, under the same mounting technology, it 
is most effective to shorten a wire length. However, since the LSI chip is superficially arranged on 
the wiring substrate when module mounting constitutes a computer system, the wire length of 
wiring which connects between LSI chips with the distance between LSI chips is decided, and since 
the distance between this LSI chip is determined with the dimension of the number of the LSI chip 
to connect, and the LSI chip itself, or the dimension of an LSI package, there is a limitation in 
compaction of a wire length further. This is the 1st technical problem which this invention tends to 
solve. 

[0016] By the way, a demand that he wants to increase more the signal taken out from a module or 
the number of terminals for current supply with buildup of the circuit magnitude per module is 
becoming strong. However, the pitch of the terminal in module mounting technology cannot be 
made not much small on account of connection resilience with a ceramic substrate. For this reason 
m module mounting technology, the so-called problem of the pin neck that the magnitude of 
equipment which it is going to realize will be decided with the number of terminals in which 
ejection is possible is becoming large gradually. This point poses a still bigger problem by mounting 
of equipment which the signal line from other equipments concentrates like system control station 
SC in the computing system of a primary-storage share mold with two or more instruction 
processing units. This is the 2nd technical problem which is going to solve this invention. 
10017] Moreover, in time amount when carrying out a signal transmission, until the standup of a 
signal or the reflected wave of falling time amount and a signal generally returns to a sending end, 
when latter one is long (i.e., when it is long-distance wiring), it is necessary to carry out adjustment 
transmission using a terminator. In module mounting technology, in order to carry out adjustment 
transmission of the signal transmitted in between LSI, there is a problem that a terminator is 
indispensable and quite big power is consumed by this terminator for every wiring. This is the 3rd 
technical problem which is going to solve this invention. 

[0018] On the other hand, the wafer scale integrated-circuit technique is examined as a technique of 
realizing high integration further, rather than module mounting technology. For example, it 
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assumes accumulating four sets of IP, SCs, etc. on one wafer scale integrated circuit device. At this 
time, the signal terminal which should be picked out from this wafer scale integrated circuit device 
decreases, and the problem of a pin neck is substantially eased compared with the case of the 
above-mentioned module mounting technology. However, as compared with wiring on an LSI chip, 
long wiring of wiring distance of wiring on a wafer scale integrated circuit device increases in 
number. It increases, the time delay, i.e., the wiring time delay, of the transmission signal with 
which long-distance wiring is decided by the product of wiring resistance and wiring capacity by 
wiring resistance becoming large. Therefore, there is a problem that the engine performance of a 
circuit will fall as compared with module mounting technology. Moreover, the 
electrical-potential-difference drop by using large wiring of resistance for feed also poses a problem. 
This is the 4th technical problem which is going to solve "this invention. 

[0019] Moreover, in the conventional wafer scale integrated circuit device, after carrying out the 
device which secures the yield by a redundancy circuit etc., in order to obtain the accumulation 
consistency of a component comparable as LSI, there is a trouble that it* is difficult to raise the 
accumulation consistency as a circuit. This is the 5th technical problem which is going to solve this 
invention. 

[0020] By the way, when a computing system is constituted, the degradation from which NIBS 
(there is neither an instruction of a request nor data when it accesses) which happens into an 
instruction execution, NIWS (neither an instruction nor data exists in work-piece storage at the 
time of a transfer request), etc. become a cause poses a problem. It is the 6th technical problem of 
this invention to make the degradation accompanying such an overhead mitigate. 
[0021] Moreover, although it constitutes IU, EU and BS, and CS for another chip with the degree of 
integration of an LSI chip in many cases in constituting IP from a number chip, the processing 
engine performance of a computing system is restricted for the access time to IU, BS from EU, or CS 
by the ******** i n that case. This is the 7th technical problem which is going to solve this invention 
[0022] 

[Means for Solving the Problem] In order to solve the lst-2nd and 3rd technical problems of the 
above, the semiconductor integrated circuit equipment or the computer system of this invention 
prepares large-sized LSI which accumulated the active element instead of the ceramic wiring board 
in module mounting technology, carries two or more LSI chips on this, and is constituted by 
connecting mutually through an active element. 

[0023] Moreover, in order to solve the 4th technical problem of the above, wiring on large-sized LSI 
in the semiconductor integrated circuit equipment of this invention is constituted so that it may 
become thicker than wiring on the conventional LSI, so that resistance of the hit by unit length may 
become low that is,. Moreover, as a means to form the thick wiring, the plating process which uses 
metals, such as copper, as a plating ingredient is used. 

[0024] Furthermore, in order to solve the 5th technical problem of the above, the semiconductor 
integrated circuit equipment of this invention is almost comparable as the number of circuit 
elements accumulated on one usual LSI, or lessens the number of circuit elements accumulated on 
large-sized LSI. Or the limit to wiring width of face and wiring spacing is loosened. 
[0025] Moreover, in order to solve the 6th technical problem, the computing system of 3 hierarchy 
memory methods is constituted as follows. One IP (instruction processing unit) is constituted in the 
one above-mentioned LSI chip, WS is installed in an LSI chip, these LSI chips are carried on the 
principal plane of the above-mentioned large-sized LSI, and the mediation circuit, WAA, the control 
circuit, RA-LCA-LKA-FLKA-FAA-EXA, etc. which is a circuit in SC (system control station) are 
installed in the above-mentioned large-sized LSI. And the signal wiring which sends data to IP is 
constituted from WS in large-sized LSI, and a latch is constituted on the signal wiring (in addition, 
detail of each circuit is given in an example). 

[0026] Moreover, in order to solve the 7th technical problem, as the configuration approach of IP, IU 
and EU are constituted in one LSI chip, BS and CS are constituted in another LSI chip, such LSI is 
carried on the principal plane of LSI of the above-mentioned large mold, the signal wiring which 
sends data to an instruction processing unit IP from BS or CS is constituted in large-sized LSI, and 
a latch is constituted on the signal wiring. 
[0027] 
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[Function] When between the above-mentioned LSI chips is electrically connected with the 
above-mentioned large-sized LSI through an active element, the signal transmission between these 
two LSI is as follows. 

l) It is got blocked and there is nothing that go via 3 input buffers which pass pins, such as 2 solder 
bump who goes via an output buffer, and for which a signal spreads wiring on a wiring substrate as 
compared with the case of module mounting. Chip passage time amount of a signal can be set to 
several [ of the chip passage time amount in module mounting / 1/] by this. 

[0028] Moreover, since a signal pin can be arranged by carrying. LSI on large-sized LSI and 
connecting to the touching field, concentration of the signal pin in four sides of large-sized LSI can 
be eased. 

[0029] Since a buffer, a latch, etc. can be prepared in the middle of signal wiring using the active 
element accumulated on large-sized LSI, it can shorten until the need for adjustment transmission 
of the die length of wiring which should be transmitted is lost. Therefore, a terminator can be lost. 
[0030] Wiring of low resistance on large-sized LSI can be constituted by on the other hand forming 
wiring thicker than wiring used for large-sized LSI by the LSI chip. 

[0031] Moreover, the yield of large -sized LSI is securable by comparable [ as the number of circuit 
elements of one LSI / almost ] or making into less than [ it ] the number of circuit elements 
accumulated on large-sized LSI. 

[0032] Although it was only wiring on the substrate in which an LSI chip is carried when it was the 
conventional module mounting, in this invention, by having an active element, a mediation circuit, 
WAA, etg. can be arranged on the conventional IP and the transmission line between WS, and 
starting of WS can carry out to a high speed conventionally, and a line transfer-request signal can 
also be generated at a high speed. Moreover, when IP performs a store demand and RESETLOCK to 
SC, high-speed processing can be similarly performed about the case where coincidence control of 
the content of BS between different IP and the content between WS of a different SC is performed. 
[0033] Moreover, between the LSI chips carried on large-sized LSI, it becomes possible by 
constituting the wiring in large-sized LSI to constitute a latch on wiring. By constituting a latch, 
pipeline transmission can be performed and the throughput of wiring can be raised. 
[0034] Moreover, by carrying the LSI chip which constitutes IU and EU for IP, and another LSI chip 
which constitutes BS and CS on large-sized LSI, and preparing a latch on the signal line between 
both LSI Pipeline transmission can be performed with wiring between IU, or EU and BS, or wiring 
between IU, or EU and CS, and it can ease that the engine performance of a computing system is 
restricted by the access time to IU, BS from EU, or CS, and the throughput of wiring can be raised 
[0035] 

[Example] Hereafter, this invention is explained to a detail using a drawing. Drawing 1 is 
general-view drawing showing the 1st example of the semiconductor integrated circuit equipment 
in this invention. The sectional view in the A-A' part in the semiconductor integrated circuit 
equipment shown in drawing 1 is shown in drawing 2 . 

[0036] In drawing, 1 is large-sized LSI (= large-sized LSI) of the dimension which can carry two or 
more LSI chips on a principal plane, and the circuit element is formed in the interior. Large-sized 
LSI1 is carried on the wiring substrate 5, and wiring formed in the circuit element and the wiring 
substrate 5 in large-sized LSI is electrically connected by the TAB (tape automation TIDO bonding) 
lead 3. Moreover, on the principal plane of large-sized LSI1, six LSI chip 2 1, 2 RO, 2 Ha, 2 NI, 2 HO, 
and 2 HE are carried by the face down. And the circuit element in large-sized LSI1 and the circuit 
element in LSI chip 2 are electrically connected by the solder bump electrode 4 if needed. According 
to such structure, the time amount which the signal transmission in the meantime takes 
large-sized LSI and the LSI chip carried on it drops to several [ of the time amount which the signal 
transmission during the chip in the usual module mounting takes / 1/]. 

[0037] When between the above-mentioned LSI chips is electrically connected with the 
above-mentioned large-sized LSI using a solder bump, the signal transmission between these two 
LSI is as follows. 

1) It is got blocked and there is nothing that go via 3 input buffers which pass pins, such as 2 solder 
bump who goes via an output buffer, and for which a signal spreads wiring on a wiring substrate as 
compared with the case of module mounting. Chip passage time amount of a signal can be set to 



7/28 



several [ of the chip passage time amount in module mounting / 1/] by this. 

[0038] In this example, 2 RO, -2 Ha, 2 NI, 2 HO, and 2 HE are LSI chip 2 I and an LSI chip usually 
used, for example, is the integrated circuit device of a dimension the angle of 20mm. Moreover, 
large-sized LSI1 is an integrated circuit device which has the principal plane of a big area of 
50mmx70mm LSI chip 2 I and since more than one are carried [ HE / -2 Ha, 2 NI, 2 HO, / 2 ] 2 RO. 
For this reason, it is possible to make [ many ] the number of pins by large-sized LSI as compared 
with an LSI chip. Moreover, although the number of LSI chips is made into six pieces in this 
example, it does not necessarily limit to six pieces. 

[0039] The circuit element of the same number or the number not more than it is mostly 
accumulated on large-sized LSI1 with the number of the circuit elements accumulated on one LSI 
chip (for example, 2 I). On an integrated circuit device, when a defect thinks that it is distributed 
uniformly, by restricting the number of the circuit element formed in large-sized LSI1 in this way, it 
is equal to the probability for a defect to occur in the logical circuit on LSI chip 2 I, or the probability 
for a defect to occur in the logical circuit on large-sized LSI1 can be made into less than [ it ]. 
Furthermore, as mentioned above, since large-sized LSI1 has I twice [ at least / more than ] the area 
of LSI chip 2, the number of circuit elements per unit area of large-sized LSI1 becomes things fewer 
than the number of circuit elements per unit area of LSI chip 2 I. For this reason, constraint to the 
width of face of wiring formed in large-sized LSI1 or spacing can be made looser than that of LSI 
chip 2 I. Therefore, by large-sized LSI1 in this example, the yield which poses a problem with the 
semiconductor integrated circuit equipment which has a large area is securable. 
[0040] Npw, with such semiconductor integrated circuit equipment of a large area, although it 
considers that the dimension 50mmx70mm integrated circuit mentioned above as large-sized LSIl 
by this example, as formed in long-distance wiring, i.e., a conventional ceramic wiring board and a 
conventional printed-circuit board, rather than wiring in an LSI chip, wiring longer than the die 
length of the diagonal line of LSI chips 2I-2HE is needed. 

[0041] Usually, wiring formed in an LSI chip is detailed aluminum wiring, and its wiring resistance 
per unit length is strong as compared with wiring formed in a ceramic wiring board or a 
printed-circuit board. Therefore, like before, if long-distance wiring on large-sized LSIl is 
constituted using detailed aluminum wiring, the wiring resistance will become bigger than wiring 
resistance of a ceramic wiring board or a printed-circuit board. Furthermore, since transit delay 
time amount is decided by the product of wiring resistance and wiring capacity, its transit delay 
time amount will also increase in detailed aluminum wiring. Therefore, if only the conventional 
detailed aluminum wiring is used as wiring in large-sized LSIl, the engine performance of the 
logical circuit formed in large-sized LSIl will fall rather than the engine performance of the logical 
circuit formed in LSI chip 2 I, or the logical circuit by module mounting technology. 
[0042] In order to improve such a trouble, in this example, metals, such as copper, are used as a 
wiring material and thick wiring of thickness is formed in large-sized LSIl, for example, since it can 
form using a plating process etc., copper wiring can form the thick film several micrometers or more, 
compared with aluminum wiring, can boil wiring resistance markedly and can lower it. Wiring 
using such copper is called thick-film copper wiring in this description. By preparing at least one or 
more layers of thick-film copper wiring, and constituting long-distance wiring on large-sized LSIl, 
long-distance wiring in large-sized LSIl can be formed into low resistance, and transit delay time 
amount can be shortened. Furthermore, power can also be efficiently supplied by using this 
thick-film copper wiring not only for signal wiring but for power-source feed. 

[0043] Drawing 3 is the mimetic diagram showing the situation of the cross section of the 
semiconductor integrated circuit equipment by the 2nd example of the semiconductor integrated 
circuit equipment of this invention. In this example, in large-sized LSIl in the 1st example, 
between both LSI chips is ; connected and the network logical circuit for changing is formed. 101 is 
signal wiring which connects between the signal terminals of the LSI chip formed in large-sized 
LSIl. The buffer 100 is formed in the suitable part of signal wiring 101, for example, the output 
signal from LSI chip2a is relayed by this buffer 100 formed in large-sized LSIl, and is transmitted 
to LSI chip 2b. 

[0044] In addition, as a buffer 100, OMOS circuit as shown, for example in drawing 4 constitutes. 
[0045] In the conventional module mounting technology, as shown in drawing 5 , the signal 
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outputted from LSI chip2c is transmitted to 2d of LSI chips via the signal wiring 101 on a ceramic 
wiring board. Transmission of such a signal is performed by adjustment transmission in order to 
lose the effect of the echo in a wiring edge. Usually, in adjustment transmission, a terminator 102 is 
needed. Although terminator 102 itself is the important components which prevent an echo of a 
signal, when the potential of the signal wiring 101 on a substrate is in a steady state except zero, 
useless power will be consumed by the terminator regardless of a signal transmission. 
[0046] It becomes unnecessary on the other hand, according to this example, to be able to divide 
short until the adverse effect according the signal wiring 101 between LSI chip2a and 2b to an echo 
is lost, and to use adjustment transmission for the signal wiring between LSI chips with a buffer 
100. For this reason, consumption of the useless power in a terminator can be lost and the power 
consumption of semiconductor integrated circuit equipment can be reduced. Here, it says 
shortening signal wiring so that the direction of time amount until the reflected wave of a signal 
returns signal wiring from the standup of "shortening until the adverse effect by echo is lost, i.e., a 
signal,", or falling time amount to a sending end may become short. 

[0047] Drawing 6 shows an example of the simulation result of having compared time amount like 
drawing 3 the transfer lag total of the transmission approach of this invention using a buffer, and 
the conventional transmission approach by mere wiring like drawing 5 . In addition, the simulation 
conditions are as follows. 

current [ of the 0.3 micrometer rule CMOS LSIp mold FET ] between source drains: - current [ of 
7.5mAn molds FET ] between source drains: - 3.8mA wiring resistance: 15-ohm [/mm ] wiring 
capacity:^ - if the die length of wiring from 2a in drawing 3 to 2b becomes about 15mm or more 
according to 0.22pF [/mm ] drawing 6 , it is clear that to transmit using a buffer is more more nearly 
high-speed. 

[0048] Drawing 7 is the mimetic diagram showing the situation of the cross section of the 
semiconductor integrated circuit equipment by the 3rd example of the semiconductor integrated 
circuit equipment of this invention. 

[0049] In this example, the output signal of LSI chip 2e is transmitted to 2f of LSI chips by the 
signal wiring 101 formed in large-sized LSI1, for example. The buffer 100, the latch 103, etc. are 
stationed in the middle of signal wiring 101. The clock signal is too supplied to the latch 103 from 
the clock distribution wiring 104 formed in large-sized LSI1. 

[0050] The output signal from LSI chip2e is inputted into latch 103, and is latched synchronizing 
with the clock signal supplied from the clock distribution wiring 104 in large-sized LSIl. And latch's 
103 output is inputted into 2f of LSI chips. In the output latch (not shown) for latching the output 
signal formed in LSI chip 2e, the latch (not shown) who receives the input signal formed in 2f of LSI 
chips, and latch 103, it synchronizes with the clock signal distributed with the clock distribution 
wiring 104, and operates. Thus, the so-called pipeline transmission is attained by stationing latch 
103 to a signal-transmission on the street. What is necessary is just to carry out the signal 
transmission only of the distance for the one section of the transmission line divided by the latch 
between one clocks, in order for latch 103 to divide a 2f transmission line from LSI chip2e. In this 
example, although one latch 103 is dividing the transmission line into two, it is also possible to 
prepare two or more steps of latches on the transmission line in large-sized LSIl, and to shorten 
distance for the one section further. A signal transmission can be carried out now using a clock 
signal with a short period by shortening distance of the one section on a transmission line. 
[0051] On the other hand, it is difficult to have to transmit the transmission line from LSI chip 2c in 
drawing 4 to 2d with one clock, therefore to shorten the period of a clock in the conventional module 
mounting, for example. 

[0052] In addition, although omitted by drawing 3 and drawing 7 from drawing 1 , when generation 
of heat of an LSI chip poses a problem, the fin for cooling or the structure for water cooling will be 
attached in the tooth back (field of the opposite hand of the field which forms a solder bump) of LSI 
chip 2 I - HE. 

[0053] Furthermore, the general purpose computer system of the multiprocessor mold which 
consists of two or more instruction processing units which share a primary storage mutually as an 
example of the system which applied the above semiconductor integrated circuit equipments is 
considered. An example of the configuration of the general purpose computer system of such a 
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multiprocessor mold is shown in drawing 8 . For an instruction processing unit (IP) and 1001, as for 
a cache memory apparatus and 1003, in drawing, the logical circuit part of a system control station 
and 1002 are [ 1000 / main storage and 1004 ] I/O devices. In addition, the I/O device may be 
connected with system control through the input/output control unit. 

[0054] First, each equipment is explained. An instruction processing unit 1000 reads an instruction 
and data from main storage 1003, interprets and executes an instruction, and repeats actuation of 
as a result returning carrier beam data for modification to main storage. The cache memory 
apparatus 1002 is the memory more nearly accessible than main storage 1003 at a high speed, and 
holds some counterparts in main storage 1003. An instruction processing unit 1000 accesses the 
cache memory apparatus 1002, without carrying out direct access of the main storage 1003. Thereby, 
access to main storage 1003 is accelerable seemingly. 

[0055] The logical circuit part 1001 of a system control station controls the connection condition 
between each instruction processing unit 1000, and the cache memory apparatus 1002 and I/O 
device 1004, and controls access sequence. Moreover, exchange of the content with the cache 
memory apparatus 1002 and main storage 1003 and coincidence control of the content are also 
performed. Main storage 1003 stores the instruction and data which are processed with an 
instruction processing unit 1000. I/O device 1004 outputs and inputs information on large capacity 
storage, such as a disk, extended storage, console terminal equipment, etc: 

[0056] In this example, the logical circuit part 1001 and the cache memory apparatus 1002 of a 
system control station are accumulated on large-sized LSIl explained, for example in the example 1. 
One LSI chip 2 (when there is no need of distinguishing LSI chip 2 I ■ HE below, it will only be 
called an LSI chip.) By using, constituting one set of an instruction processing unit 1000, carrying 
four LSI chips 2 in large-sized LSIl, and connecting The instruction processing unit 1000 of the 
general purpose computer system of the above-mentioned multiprocessor mold, the logical circuit 
part 1001 of a system control station, and the cache memory apparatus 1002 are constituted. Thus, 
the general purpose computer system of the multiprocessor mold which consists of two or more 
instruction processing units which share a primary storage mutually is constituted combining the 
constituted semiconductor integrated circuit equipment, main storage 1003, I/O device 1004, etc. 
Furthermore, the general purpose computer system of the multiprocessor mold which consists of 
many instruction processing units more is also realizable by preparing two or more such general 
purpose computer systems, and connecting between the logical circuit parts 1001 of each system 
control station. 

[0057] By the way, the signal line of a large number from an instruction processing unit 1000, main 
storage 1003, I/O device 1004, an alien-system control unit, etc. focuses on the logical circuit part 
1001 of a system control station. In integrating a system control station for such a property and 
realizing, how the signal pin of a large quantity is taken out poses a problem. 

[0058] In this invention, an instruction processing unit 1000 is constituted from LSI chip 2, and this 
is carried on large-sized LSIl which accumulated the logical circuit part 1001 of a system control 
station. By this configuration, it becomes possible to apply the FEISU downing method for using for 
example, a solder bump electrode for connection between LSI chip 2 and large-sized LSIl, and a 
signal pin can be arranged to the field where large-sized LSIl and LSI chip 2 face each other. For 
this reason, the signal pin prepared in four sides of large-sized LSIl can be restricted to a thing 
required for connection with main storage 1003 and I/O device 1004, and it becomes possible to ease 
concentration of the signal pin in four sides. Therefore, the limit to the magnitude of the whole 
system by limit of the number of signal pins which was described above will be eased. 
[0059] Moreover, the logical circuit part 1001 of a system control station is kccumulated on 
large-sized LSIl, one set of an instruction processing unit 1000 is constituted per LSI chip 2, further, 
at least one or more LSI chips 2 constitute the cache memory apparatus 1002, and the' 
semiconductor integrated dircuit equipment which carries all above LSI chips 2 in large-sized LSIl, 
and is connected is constituted. In addition, a part of cache memory apparatus 1002 may be 
accumulated into large-sized LSIl. 

[0060] The general purpose computer system of the multiprocessor mold which consists of two or 
more instruction processing units which share a primary storage mutually is constituted combining 
such semiconductor integrated circuit equipment, main storage 1003, I/O device 1004, etc. 
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Furthermore, the general purpose computer system of the multiprocessor mold which consists of 
many instruction processing units more is also realizable like the 1st example of a configuration by 
connecting two or more above-mentioned general purpose computer systems. By taking such a 
configuration, the amount of the circuit accumulated on large-sized LSI1 can be reduced, and the 
yield of large-sized LSI1 can be raised. 

[0061] Moreover, as the configuration approach of the general purpose computer system which 
applied this invention, the logical circuit part 1001 and the cache memory apparatus 1002 of a 
system control station are accumulated on large-sized LSI1, the semiconductor integrated circuit 
which carries two or more LSI chips 2 in large-sized LSIl, and is connected is constituted, and the 
general purpose computer system of the mull processor mold which consists of two or more 
instruction processing units which share a primary storage mutually further combining this 
semiconductor integrated circuit equipment, main storage 1003, I/O device 1004, etc. is constituted. 
Furthermore, the general purpose computer system of the multiprocessor mold which consists of 
many instruction processing units more is also.realizable like the above mentioned example of a 
configuration by connecting two or more above-mentioned general purpose computer systems. Also 
when one set of an instruction processing unit 1000 is constituted from two or more LSI chips by 
such configuration, it can respond by it. 

[0062] Furthermore, the logical circuit part 1001 of a system control station is accumulated on 
large-sized LSIl as the configuration approach of a general purpose computer system. At least one 
or more instruction processing units 1000 constituted by two or more LSI chips 2 are prepared. At 
least one or more LSI chips 2 constitute the cache memory apparatus 1002, and the semiconductor 
integrated circuit equipment which carries all above LSI chips 2 in large-sized LSIl, and is 
connected is constituted. Further This semiconductor integrated circuit equipment, The* general 
purpose computer system of the multiprocessor mold which consists of two or more instruction 
processing units which share a primary storage mutually can be constituted combining main 
storage 1003, I/O device 1004, etc. In addition, a part of circuit of the cache memory apparatus 1002 
may be accumulated into large-sized LSIl. Furthermore, the general purpose computer system of 
the multiprocessor mold which consists of many instruction processing units more is also realizable 
like the above mentioned example by connecting two or more above-mentioned general purpose 
computer systems. 

[0063] Also when one set of an instruction processing unit 1000 is constituted from two or more 
LSIl chips by such configuration, it can respond by it. Moreover, the amount of the circuit 
accumulated into large-sized LSIl can be reduced, and the yield of large-sized LSIl can be raised. 
10064] Next, the example of the computing system which applied the semiconductor integrated 
circuit equipment shown in drawing 8 is explained more to a detail. That is, the computing system 
of the multiprocessor mold which consists of two or more instruction processing units which share a 
primary storage mutually is taken up, and the mounting approach is explained using a drawing. 
10065] First, the 1st mounting approach is explained using drawing 9 . The circuit part excluding 
inner WS of the circuit in SC2000 to large-sized LSIl explained in the 1st example of semiconductor 
integrated circuit equipment (henceforth) calling it SC logic section - carrying out -- it is 
accumulated and one set of IP is constituted per LSI chip, further, at least one or more LSI chips 
constitute WS2050, and the semiconductor integrated circuit equipment which carries all the above 
LSI chips in large-sized LSIl, and is connected is constituted. In addition, a part of circuit of 
WS2050 may be accumulated into large-sized LSIl. 

[0066] For example, as shown in drawing 9 , IP and SC are mounted. Namely, FAA 2010-2013 
(2011-2013 are not shown) which is the logic section of SC, WAA2020, RA2021, LCA2022, EXA2023, 
LKA2030, FLKA2031, the mediation circuit 2040, and a control circuit 2041 the inside of 
large-sized LSIl - installing - four sets of IP 1000-1100-1200-1300 - respectively - an LSI chip - it 
constitutes in 2 I, 2 RO, 2 Ha, and 2 NI, and WS2050 is instaUed in two LSI chip 2 HO and 2 HE 
And six LSI chip 2 I, 2 RO, 2 Ha, 2 NI, 2 HO, and 2 HE are carried on large-sized LSIl. Between an 
LSI chip and large-sized LSI, the solder bump 4 connects electrically and a signal transmission has 
come be made in 1 clock period. Moreover, in large-sized LSI, the instruction between WS2050 and 
BS1043 and transmission- signal wiring of data are formed in large-sized LSI, and if required, latch 
103a will be formed on the signal wiring. 
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[0067] Here, each circuit inside SC is explained. It is the circuit which chooses one processing 
demand signal according to the priority it is beforehand decided that will be a mediation circuit 
when the processing demand signal sent to a system control station from two or more instruction 
processing units is received, it stores temporarily and two or more unsettled processing demand 
signals are being stored, generates a suitable processing demand signal, and is sent out to a 
suitable circuit apparatus. Moreover, it is the thing of a cache directory store work-piece SUTOREJI 
address array in WAA. Moreover, a control circuit is a circuit which mainly performs control in a 
system control station. Moreover, RA is a replacement array and is storage which stores the 
information used in order to determine with which data on work-piece SUTOREJI the data on 
work-piece SUTOREJI should be replaced when performing the another data and the another 
exchange on a primary storage. Moreover, LCAis a line change bit array and is storage which stores 
the information used in order to judge whether the data on work-piece SUTOREJI were changed. 
[0068] Moreover, in LKA, it is Locke Alley's thing and a certain instruction processing unit is the 
storage which stores the address which forbids access of other instruction processing units to a 
certain data area on a primary storage. Moreover, FLKA is front Locke Alley and the instruction 
processing unit connected to the alien-system control device is the storage which stores the address 
which forbids access of the instruction processing unit to a certain data area on a primary storage. 
Moreover, it is equipment which has the store which stores the information used in order to 
determine whether exist on cache-storage buffer SUTOREJI which is the thing of a front address 
array in FAA, and has a certain data in an instruction processing unit, and the circuit apparatus 
which sends a block nullification demand signal to the instruction processing unit with which data 
exist. Moreover, in EXA, it is the thing of an IKUSUKURUSHIBUBITTO array and is the storage 
which stores the information used in order to determine whether exist on buffer SUTOREJI in the 
instruction processing unit by which a certain data are connected to the work-piece SUTOREJI top 
in an alien-system control device, or the alien-system control device. 

[0069] Such semiconductor integrated circuit equipment, and MS3000 and IOP4000 are connected 
through wiring on TAB3 or a substrate, and the computing system of the multiprocessor mold 
which consists of two or more instruction processing units which share a primary storage mutually 
is constituted. Moreover, the computing system of the multiprocessor mold which consists of many 
instruction processing units more is also realizable by connecting two or more above-mentioned 
semiconductor integrated circuit equipments through wiring on TAB3 or a substrate. 
[0070] The signal line of a large number from IP 1000-1100-1200-1300, WS2050, MS3000 and 
IOP4000, other SCs2100, etc. focuses on SC logic section. Since it is such, in integrating SC to one 
LSI chip and realizing, it is necessary for the LSI chip to constitute the signal pin of a large quantity. 
[0071] However, when accumulating and constituting to large-sized LSI is considered, the face 
downing method for having used flip chip bonding for connection between large-sized LSI and the 
substrate in which such large-sized LSI is carried cannot be applied. It is because large-sized LSI 
has the large strain which originates in thermal expansion and starts a solder bump electrode since 
it has the area of several times or more of LSI usually used and possibility that a solder bump will 
be destroyed is high. For this reason, a signal pin can be taken out only from those four sides by the 
wire bonding from large-sized LSI, or TAB. If a large-sized LSI chip realizes SC logic section like the 
mounting approach of the above 1st, other numbers and magnitude of equipment connectable with 
SC2000 will be restricted by the upper limit of the number of signal pins in which ejection is 
possible in this way. 

[0072] In this invention, IP 1000-1100-1200-1300 is constituted from LSI chip 2 I, 2 RO, 2 Ha and 2 
NI, further, WS2050 is constituted from LSI chip 2 HO and 2 HE, and these LSI chips are carried 
on large-sized LSI1 which accumulated SC logic section. By this configuration, it becomes possible 
to apply the face downing method for using for example, a solder bump electrode for connection 
between LSI chip 2 I, 2 RO, 2 Ha and 2 NI, and large-sized LSI1, and a signal pin can be arranged 
to the field where large-sized LSIl and LSI chips 2I-2HE face each other. For this reason, the signal 
pin prepared in four sides of large-sized LSIl can be restricted to a thing required for connection 
with SC2100, MS3000, and IOP4000, and it becomes possible to ease concentration of the signal pin 
in four sides. Therefore, the limit to the magnitude of the whole system by limit of the number of 
signal pins which was described above will be eased. 



12/28 



[0073] Next, only using the LSI chip which has the same chip engine performance about LSI, the 
degree of integration, and wiring and gate delay of this mounting approach, in order to clarify 
effectiveness of this mounting approach more, when the conventional method carries out module 
mounting, the mounting approach of an about and its actuation will be described. 
[0074] The mounting approach of the computing system of the conventional method at the time of 
using only an LSI chip for drawing 17 and 18, and carrying out module mounting is shown. Since 
large-sized LSI1 and LSI chips 2L2HE which are used by this invention have the comparable 
degree of integration, in module mounting, it becomes LSI chip 5001 and LSI chips 5002-5007, 
respectively (although the case where large-sized LSI is not only transposed to an LSI chip can be 
considered since LSI which constitutes SC logic section has many pins and it is required for it as 
stated in the top, it is assumed that the number of pins comparable as large-sized LSI can be 
formed here). That is, if it explains using drawing 17 , IP 1000-1100-1200-1300 is constituted in LSI 
chip 5002-5003-5004-5005, respectively, SC logic section is constituted in LSI chip 5001, And 
WS2050 is constituted in LSI chip 5006-5007. The interior of IP and SC logic section is shown in a 
detail at drawing 18 (however, IP01, WS1, and FAA 2011-2013 are omitting). These LSI chips 
5001-5007 are carried on wiring and the wiring substrate with which only resistance is constituted 
of a ceramic wiring board etc., and latch 103a in drawing 9 cannot form them. The LSI chip and the 
wiring substrate are electrically connected by pins, such as a solder bump. As stated above M an 
operation", the time amount which a chip passage takes in this module mounting will be large-sized 
LSI in this example, and several times the chip passage time amount between LSI chips, and 
presupposes that they are 2 clock periods here. 

[0075] Next, the concrete actuation in module mpunting is explained using the configuration of the 
computer system of a timing diagram and drawing 18 shown in drawing 19 -21. 
[0076] first, reading appearance of drawing 19 is used and carried out, and the actuation in writing 
is explained. The case of read-out is explained first, a block transfer-request signal is sent to LSI 
chip 5001 which constitutes SC logic section from 5002 which constitutes IP1000 from IP1000 as 
data or an instruction carries out reading appearance and it is NIBS working. Since this block 
transfer request carries out a chip passage, 2 clock-period important point of it is carried out, it 
reaches LSI chip 5001 of SC logic section, and goes into the mediation circuit 2040. The mediation 
circuit 2040 performs mediation with various demand signals from other IP, and, as a result, 
chooses the block transfer-request signal concerned after a 1 - number clock period (below, suppose 
that it is chosen after the shortest 1 clock period). It searches whether shortly after being chosen, a 
block transfer-request signal is sent to a control circuit 2041, and it searches whether a control 
circuit 2041 is in agreement with the address with which the address of the data concerned is 
forbidden by LKA2030 and FLKA2031, and access is forbidden by other IP (= it acts as Locke), and 
the data concerned exist in WS2050 by WAA2020. Based on each retrieval result, a control circuit 
2041 controls the following actuation. 

[0077] When acting as Locke of the address of the data concerned, consecutive processing is not 
performed until Locke is canceled. 

[0078] Or it does not act as Locke, and in INWS, a control circuit 2041 updates RA2021 so that it 
may be shown that the line containing the data concerned was accessed after other lines in the 
same column, and a block transfer-request signal is taken out to LSI chip 5006-5007 which 
constitutes WS2050. Since this block transfer-request signal carries out a chip passage, it reaches 
after 2 clock periods at LSI chip 5006-5007 which constitutes WS2050. And WS2050 performs block 
transfer to BS1043, and completes block transfer operation. 

[0079] Or when do not act as Locke, and a control circuit 2041 takes out MS3000 spatula in 
transfer request signal in NIWS, and RA2021 is searched, the line which has not been most 
accessed for a long time among the lines on the column which is going to write in the line concerned 
is determined (LRU algorithm), LCA2022 is searched simultaneously and writing is made on the 
line on WS2050, write return to MS3000 is performed. And WS2050 stores the data by which the 
line transfer has been carried out from MS3000 in RAM in WS2050. It updates so that it may be 
shown that the line which registers into WAA2020 the address of the line by which the line transfer 
has been carried out at LSI chip 5006-5007 from which a control circuit 2041 constitutes WS2050 on 
the other hand, updates to LCA2022 so that it may be shown that writing is not made on the line 
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transmitted, and is transmitted to RA2021 was accessed most recently. Then, WS2050 performs 
block transfer to LSI chip 5002 which has BS1043 in the block for which IP 1000 asks, and 
completes block transfer operation. 

[0080] In addition, when read-out is read-out with SETLOCK and a control circuit 2041 will send a 
block transfer-request signal to WS in the above-mentioned actuation, if it becomes at the time of 
INWS, or when [ if it becomes NIWS, ] a control circuit 2041 will send a line transfer-request signal 
to MS, as for a control circuit 2041, the address of the block concerned is registered to LKA2030. 
[0081] 5 clock periods which will contain 2 clock periods of the chip passage of a signal by the time 7 
clock periods which will contain 4 clock periods of the chip passage of a signal by the time a block 
transfer-request signal arrives to LSI chip 5006*5007 which constitutes WS2050, after a block 
transfer-request signal is sent out from the above actuation from LSI chip 5002 which constitutes 
IP 1000 are spent and it generates a line transfer-request signal are spent. 

[0082] Similarly, the case of writing is explained. It is as follows when LSI chip 5002 which 
constitutes IP 1000 takes out the store demand signal which rewrites the data on LSI chip 
5006-5007 which constitutes WS2050. That is, since the store demand signal sent out from LSI chip 
5002 which constitutes IP 1000 carries out a chip passage, after it passes through 2 clock periods, it 
reaches LSI chip 5001 which constitutes SC logic section, and goes into the mediation circuit 2040. 
Shortly after the mediation circuit 2040 chooses the store demand signal concerned, it is sent to a 
control circuit 2041 at a store demand signal. If it does so, a control circuit 2041 will search 
LKA2030 and FLKA2031, and WAA2020, and a control circuit 2041 will-control as follows based on 
the result. 

[0083] Consecutive processing is not performed until Locke will be canceled, if it acts as Locke. 
Moreover, if it does not act as Locke and becomes INWS, a store demand signal will be taken out to 
LSI chip 5006-5007 which constitutes WS2050. Since this store demand signal carries out a chip 
passage, it reaches to LSI chip 5006-5007 which constitutes WS2050 through 2 clock periods. And 
WS2050 writes in data. On the other hand, a control circuit 2041 is updated so that it may be shown 
that updated so that it might be shown that the line concerned was most accessed in EA2021 
recently, and writing was performed on the line concerned in LCA2022, and it completes store 
actuation. 

[0084] Or if it does not act as Locke and becomes NIWS, a control circuit 2041 generates a line 
transfer-request signal, determines the line which searches and transposes delivery and RA2021 to 
MS3000, and when writing is performed on the line which searches and replaces LCA2022, it will 
perform write return to MS3000. And after line transmitting from MS3000, WS2050 writes in data 
and completes store actuation. 

[0085] Therefore, 7 clock periods which will contain 4 clock periods of the chip passage of a signal by 
the time a store demand signal reaches LSI chip 5006-5007 which constitutes WS2050, after a store 
demand signal is sent out from LSI chip 5002 which constitutes IP 1000 are spent. And 5 clock 
periods which contain 2 clock periods after a store demand signal is sent out before generating a 
line transfer-request signal are spent. 

[0086] Next, the actuation in the case of performing cache coincidence control using drawing 20 is 
explained. In case it stores, in order to perform cache coincidence control, when the counterpart of 
the same data exists in WS in other BS or other SCs, it is necessary to cancel it. Then, when the 
above-mentioned store actuation is performed by SC2000, as for the mediation circuit 2010, 
FAA1-3-2011-2013 and EXA2023 are searched first. If the data concerned are registered into the 
result 1-2011, for example, FAA, FAAl-2011 will cancel registration of the data concerned, and will 
take out a nullification demand signal to IP 01-1100 which is IP with BS in which data exist. And 
IP1-1100 which received the nullification demand signal cancels registration of the data concerned 
in BS. Moreover, the mediation circuit 2010 searches EXA2023, and when the data concerned exist 
in BS in IP 1400-1700 connected to WS or other SCs2100 in other IKUSUKURUSHIBU bit 
-SCs2100 when it is 0 that is, of the line concerned, a control circuit 2041 sets delivery and the 
IKUSUKURUSHIBU bit of the line of EXA2023 concerned to other SCs2100 for a nullification 
demand signal 1. And SC2100 which received the nullification demand signal cancels the line 
concerned in WS, and nullification is performed about the block on BS in IP 1400-1700 as well as 
the above. 
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[0087] therefore - until 7 clock periods which contain 4 clock periods of the chip passage of a signal 
after a store demand signal is sent out from LSI chip 5002 which constitutes IP 1000 before 
generating a nullification demand signal are spent and a nullification signal reaches further other 
IP connected to the same SC ■- a chip passage - 2 clock-period expense it is carried out. 
[0088] Next, actuation by RESETLOCK which resets Locke is explained using drawing 21 . When 
IP 1000 performs RESETLOCK, since a RESETLOCK signal carries out a chip passage, after it 
passes through 2 clock periods, it arrives at the mediation circuit 2040. If a RESETLOCK signal is 
chosen in the mediation circuit 2040, a control circuit 2041 will cancel the address concerned 
registered into LKA, and will send a completion signal to IP1000 which is RESETLOCK signal 
dispatch-origin about a completion signal. Since this completion signal carries out a chip passage, it 
reaches after 2 clock periods at IP 1000, and RESETLOCK actuation is completed. 
[0089] Therefore, 6 clock periods which contain 4 clock periods of the chip passage of a signal after 
IP takes out a RESETLOCK signal before receiving a completion signal are spent. 
[0090] The above is actuation at the time of carrying out module mounting. Next, the actuation 
about the example of 1 mounting by the mounting approach of this invention is explained using the 
timing diagram of drawing 10 -13. Since of operation [ the great portion of] is the same as the 
actuation in the above-mentioned module mounting, only the characteristic part of this invention is 
described. 

[0091] Although the timing diagram of actuation of read-out and writing is shown in drawing 10 
After a block transfer-request signal is taken out with the case of read-out from LSI chip 2 I which 
constitutes IP 00-1000, by the time a block transfer-request signal reaches LSI chip 2 HO and 2 HE 
which constitutes WS 0*2050 4 clock periods which will contain 1 clock period of the chip passage of 
a signal by the time 5 clock periods containing 2 clock periods of the chip passage of a signal are 
spent or it generates a line transfer-request signal are spent. Moreover, the timing diagram at the 
time of the block transfer from WS 0-2050 to BS1043 is shown in drawing 13 . As shown in drawing 
9 , on the transmission-signal wiring Si between WS2050 and BS1043, latch 103a is constituted, 
and as shown in drawing 13 , at the time of block transfer, it can divide one clock of transmissions of 
the data in signal wiring SI at a time by this. In the conventional module mounting, in order to 
transmit every 2 clock periods since such latch 103a cannot be constituted, and to enlarge a 
throughput, wiring between WS and IP increased in number, and the clock period benefited the 
wiring delay between WS and BS long, and the processing engine performance of a computing 
system fell. 

[0092] Moreover, 5 clock periods which in writing will contain 2 clock periods of the chip passage of 
a signal by the time a store demand signal reaches LSI chip 2 HO and 2 HE which constitutes 
WS2050, after a store demand signal is sent out from LSI chip 2 I which constitutes IP 00-1000 are 
spent. And 4 clo^k periods which contain 1 clock period after a store demand signal is sent out 
before generating a line transfer-request signal are spent. 

[0093] moreover - until it reaches to other IP which is [ that 5 clock periods which contain 2 clock 
periods of the chip passage of a signal after a store demand signal is sent out from LSI chip 2 I 
which constitutes IP 00*1000 in case cache coincidence control is performed as shown in drawing 11 
before generating a nullification demand signal are only spent, and ] and by which the nullification 
signal is further connected to the same SC - a chip passage - 1 clock-period expense it is [ only 
being carried out and ]. 

[0094] Moreover, as shown in drawing 12 , when performing RESETLOCK, only 4 clock periods 
which contain 2 clock periods of the chip passage of a signal after IP issues a RESETLOCK 
instruction before receiving a completion signal are spent. 

[0095] In the above, the actuation in the example of 1 mounting based on the 1st mounting 
approach was explained. As mentioned above, in each actuation, there is effectiveness which it is 
ineffective to 1/2 as compared with the case where the time amount which a signal spends on a chip 
passage is module mounting, therefore accelerates the actuation as a computing system to this 
invention so that clearly. 

[0096] Moreover, pipeline transmission can be performed by placing latch 103a, in [ data 
transmission wiring between WS2050 and BS1040 ]. Here, the chip passage time amount between 
an LSI chip and large-sized LSI has accelerated the signal transmission between the control 
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circuits (a mediation circuit, WAA, LKA, etc.) of IP and SC, or between the control circuits (a 
mediation circuit, WAA, LKA, etc.) of WS and SC using dropping to several [ of the chip passage 
time amount in module mounting using LSI of the same chip engine performance / 1/]. Therefore, 
the specific control approaches (for example, between a LRU algorithm, the coincidence control 
approach between caches, BS, and WS a store-through method, moreover thing for which the 
store-in method was used between WS and MS), such as having made chip passage time amount 
into 1 clock period in the example of mounting based on the mounting approach of the above 1st and 
WAA, and LKA, do not limit the effectiveness of this invention. 

[0097] Moreover, although one latch is formed on wiring in large-sized LSI, the configuration 
approach that the effectiveness of this invention may not change plurality in essence, either, and it 
does not form a latch like before if needed is also possible for latch's number. Moreover, a part of 
circuit of SC is constituted in two or more LSI chips, a signal line in the meantime is formed in 
large-sized LSI, and even if it prepares a latch on the signal line and performs pipeline 
transmission, the effectiveness of this invention can be acquired similarly. Moreover, although the 
computing system of 3 hierarchy memory methods was constituted from an example of mounting 
based on the 1st mounting approach, it is effective similarly in some actuation (cache coincidence 
control and RESETLOCK) of the inside described above also in the computing system of 2 hierarchy 
memory methods. 

[0098] Next, the 2nd mounting approach of a computing system is explained. By the 1st mounting 
approach, although WS2050 was installed in two LSI chip 2 HO and 2 HE, WS2050 is installed in 
large-sized LSI here. That is, the instruction processing unit and system control station of a 
computing system of a multiprocessor mold consist of accumulating SC2000 on large-sized LSI1, 
constituting one set of IP 1000-1100-1200-1300 using four LSI chip 2 I, 2 RO, 2 Ha, and 2 NI,' 
respectively, carrying these in large-sized LSI1, and connecting electrically. For example, as shown 
in drawing 14 , it constitutes. Although the semiconductor integrated circuit equipment used here is 
the same as the semiconductor integrated circuit equipment shown in drawing 1 , it carries four LSI 
chips on the principal plane of large-sized LSI. And the computing system of the multiprocessor 
mold which does in this way and consists of constituted semiconductor integrated circuit equipment 
and two or more instruction processing units which share a primary storage mutually combining 
MS3000, IOP4000, 104 100, etc. prepared separately is constituted. Furthermore, the computing 
system of the multiprocessor mold which consists of many instruction processing units more is also 
realizable by preparing two or more such computing systems, and connecting between each SCs. 
[0099] As compared with the mounting approach of the above 1st, the number of pins formed on the 
principal plane of large-sized LSI can be lessened by installing WS2050 in large-sized LSI by the 
2nd mounting approach. However, since the degree of integration of large-sized LSI becomes large, 
the yield may fall. 

[0100] Moreover, the signal transmission between WS and SC logic sections and between WS and IP 
comes be made to a high speed by taking a configuration as shown in drawing 14 . Between the 
mediation circuit 2040 and WS2050, transmission of the signal between a control circuit 2041 and 
WS2050 and between IP and WS becomes a high speed, and in the example of 1 mounting in the 1st 
mounting approach, 1, 1, and the place that was carrying out 2 clock-period important point serve 
as 0, 0, and 1 clock period, respectively, and it can be accelerated about each actuation stated in the 
example of 1 mounting in the 1st mounting approach, respectively. When a block transfer-request 
signal is taken out from IP 00-1000, with for example, the block transfer-request signal to WS taken 
out from the control circuit at the time of INWS Promptly the data by which WS2050 was started 
and reading appearance was carried out from WS2050 It reaches after 1 clock period at IP 00-1000 
(therefore, the medium latch on the signal wiring for the data transfer from WS 0-2050 to BS1043 
like latch 103a of drawing 9 becomes unnecessary). 

[0101] Next, the 3rd of a computing system and the 4th mounting approach which applied this 
invention are explained. First, by the 3rd mounting approach, SC logic section is accumulated on 
large-sized LSI 1, At least one or more IP constituted by two or more LSI chips is prepared. At least 
one or more LSI chips constitute WS2050, and the semiconductor integrated circuit equipment 
which carries all the above LSI chips in large-sized LSIl, and is connected is constituted. Further 
This semiconductor integrated circuit equipment, The computing system of the multiprocessor mold 
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which consists of two or more instruction processing units which share a primary storage mutually 
can be constituted combining MS3000, IOP4000, etc. In addition, a part of circuit of WS2050 may be 
accumulated into large-sized LSI1. Furthermore, the computer system of the multiprocessor mold 
which consists of many instruction processing units more is also realizable by connecting two or 
more above-mentioned computer systems like the 1st and 2nd mounting approach. 
[0102] Moreover, as the 4th mounting approach, SC2000 is accumulated on large-sized LSI1. At 
least one or more IP constituted by two or more LSI chips is prepared, and the semiconductor 
integrated circuit equipment which carries the. LSI chip of these plurality in large-sized LSI1, and 
is connected is constituted. Further This semiconductor integrated circuit equipment, The 
computing system of the multiprocessor mold which consists of two or more instruction processing 
units which share a primary storage mutually is constituted combining MS3000, IOP4000, etc. 
Furthermore, the computer system of the multiprocessor mold which consists of many instruction 
processing units more is also realizable by connecting two or more above-mentioned computer 
systems like the 1st, 2nd, and 3rd mounting approach. 

[0103] In this invention, by such mounting approach, also when one set of IP consists of two or more 
LSI chips, it can respond. By the 3rd mounting approach, as compared with the 4th mounting 
approach, the part which does not install WS2050 in large-sized LSI, and the number of circuits 
accumulated on large-sized LSI can be lessened, and the yield can be raised. 

[0104] The 3rd and 4th mounting approaches are constituted as shown in drawing 15 . IP00 - 
IU1010, EU1020, and CS1030 - the inside of one LSI chip 2 I - constituting - BU1040 » the inside 
of one another LSI chip 2 RO - constituting - the inside of large-sized LSI1 - signal wiring S - 
latch 103 e.l03f, 103 c.l03d, and 103b are constituted, respectively on 2, S3, S4, S5, and S6. 
Moreover, IP01 constitutes similarly using LSI chip 2 Ha and 2 NI (not shown [ a circuit ]). WS2050 
may be installed in an LSI chip like the example of the 1st mounting approach, for example, or the 
configuration approach of SC may constitute all the circuits of SC in large-sized LSI like the 
example of (the 3rd mounting approach) and the 2nd mounting approach (the 4th mounting 
approach). However, below, since the configuration approach of SC and actuation were explained by 
the 1st and 2nd mounting approaches, only the actuation performed within IP is explained. The 
example of mounting by which two sets of IP are connected to one set of SC in this example is shown, 
and although the semiconductor integrated circuit equipment used here is the same as the' 
semiconductor integrated circuit equipment shown in drawing 1 , four LSI chips are carried on the 
principal plane of large-sized LSI. 

[0105] The instruction execution in the computer system constituted like drawing 15 can take the 
configuration of a pipeline stage like drawing 16 . Actuation on each stage is explained using 
drawing 15 and drawing 16 . 

[0106] An "instruction read-out" stage consists of some small stages, first, from the value set to the 
program counter which has IU1010 in IU1010, the address of the instruction to read is generated 
and the address sets the address and an instruction read-out demand signal to latch 103e with an 
instruction read-out demand signal on an "instruction address count" smallness stage. Next, on an 
"instruction address transfer" smallness stage, the address set to latch 103e is sent to TLB1041, 
BAA1042, BS1043, and the BU control circuit 1044, and an instruction read-out demand signal is 
also further sent to the BU control circuit 1044. Next, on "BS access" smallness stage, TLB1041, 
BAA1042, and BS1043 are searched, and based on the result, if the BU control circuit 1044 is INBsi 
it will set to latch 103f the instruction by which reading appearance was carried out. Next, on a 
"instruction-transfer" smallness stage, IU1010 stores in the instruction buffer in IU1010 the 
instruction set to latch 103f (if it is NIBS, IP will send a block transfer-request signal to SC.). 
moreover, instruction reading appearance is carried out, reading appearance of the number 
instruction is carried out for every one read-out as a method, and there is a method of storing in the 
instruction buffer in IU1010, and with such a method, it is not necessary to perform instruction 
read -out for every instruction 

[0107] On "decoding" stage, IU1010 reads and decodes an instruction from the instruction buffer 
specified by the program counter. 

[0108] An "operand read-out" stage also consists of some small stages, and first, IU1010 calculates 
the operand address according to the decoding result of an instruction (however, although an 
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operand may specify a register depending on an instruction, actuation of an about is described when 
specifying the data on MS here), and sets this address and an operand read-out demand signal to 
latch 103c on an "operand address computation" stage. Next, on an "operand address transfer" 
smallness stage, the address set to latch 103c is sent to TLB1041, BAA1042, and BS1043, and an 
operand read-out demand signal is sent to the BU control circuit 1044. Next, on "BS access" 
smallness stage, TLB 1041, BAA1042, and BS1043 are searched, and based on the result, if the BU 
control circuit 1044 is INBS, it will set to latch 103d the data by which reading appearance was 
carried out (if it is NIBS, IP will send a block transfer-request signal to SC). Next, on an "operand 
transfer" smallness stage, the data set to latch 103d are transmitted to the work-piece register in 
EU1020.' 

[0109] On "activation" stage, EU1020 calculates using the computing element which is in EU1020 
about the data set to the work-piece register according to the decoded instruction. The number 
stage important point of the operation may be carried out with an instruction. And if it is the 
instruction which writes the result of an operation in MS, the data which are a result are set- to 
latch 103b, it will write in from the operand designation part of an instruction field, and the address 
and a write request signal will be set to latch 103c (however, the writing to the register with which 
IU1010 has an instruction when a storing place is the instruction it is [ instruction ] a register is 
performed, and activation of an instruction is completed). 

[0110] A "write-in" stage consists of some small stages. First, on a "write-in data transfer" smallness 
stage, the data set to latch 103b are sent to BS1043, the address set to 103c is sent to TLB 1041, 
BAA1042, and BS1043, and the address and a write request signal are sent to the BU control circuit 
1044. On a "BAA retrieval" smallness stage, the BU control circuit 1044 searches TLB 1041 and 
BAA1042, and judges whether it is INBS according to the result. If it is INBS, on "BS access" 
smallness stage, the data for writing will be written in BS1043 by the BU control circuit 1044. (If it 
is NIBS, a block transfer-request signal will be generated.) Moreover, the write request signal to 
WS, MS, etc. may be sent to SC etc. with the writing to BS. In the above pipeline configurations, it 
becomes possible by module mounting to make activation of the next instruction start for every 
stage fundamentally by constituting a medium latch from an example of this mounting approach on 
wiring used as a chip passage. Moreover, a medium latch can also form more than one on wiring if 
needed. Probably it is needed in a cure, such as starting activation of the next instruction every two 
stages, since it is such if it is module mounting, and a medium latch configuration cannot be carried 
out, or doubling wiring of a chip passage, switching by turns for every stage, and transmitting a 
signal, the processing engine performance will be reduced in the former, control becomes 
complicated at the latter, and wiring and a pin are made to increase. In addition, at the time of 
NIBS, the inside of line transfer operation does not affect actuation of the above-mentioned stage 
other than it, although activation of an instruction pipeline is interrupted. Since line transfer 
operation is the same as that of actuation when the example of 1 mounting in the 1st of a computing 
system or the 2nd mounting approach describes, it will not state here. 

[0111] Moreover, in the above, using one BS per IP, an instruction and data are made intermingled 
and it stores. For this reason, access to BS can compete in read-out of an instruction, and read-out 
and the writing of an operand. In this case, it will be processed by serial with the priority decided 
beforehand. However, two BS, BS for an instruction and BS for data, is constituted by the end of 
today in many cases. By carrying out like this, it is avoidable that instruction read-out, and operand 
read-out and writing compete. It is easy to make such configuration approaches apply to the 
above-mentioned configuration in the example of 1 mounting of this mounting approach. 
[0112] Moreover, there is the approach of constituting CS1030 from an another LSI chip besides 
constituting BS1043 in IU1010 or LSI chip with another EU1020 in this way. About CS1030 as well 
as BS1020, the same effectiveness can be acquired by performing pipeline transmission by 
preparing a latch on wiring of large-sized LSI. 

[0113] Moreover, in the 3'4th mounting approaches, there is the mounting approach which 
constitutes a part of circuit of IP in large-sized LSI. For example, IU1010 and EU1020 are 
constituted in an LSI chip, and BS1043 or CS1030 is constituted in large-sized LSI in which the LSI 
chip was carried. By carrying out like this, as compared with the example of the 3-4th mounting 
approaches, access to BS1043 or CS1030 can be made to be able to accelerate, for example, the 
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number of stages of the pipeline at the time of being BS read-out or CS read-out can be reduced. 
And the yield can be raised as compared with the case where IP is constituted from one LSI. 
[0114] By this invention, the various gestalten which mount on large-sized LSI1 or LSI chip 2, the 
component, for example, the system control station, of a computer system, can be considered so that 
clearly from having already stated. 

[0115] The system control station in a computer system For example, cache-storage work-piece 
SUTOREJI, The priority beforehand decided when the processing demand signal sent to the 
above-mentioned system control station from two or more above-mentioned instruction processing 
units was.received, it stored temporarily and two or more unsettled processing demand signals were 
being stored is followed. The mediation circuit which chooses this one processing demand signal, 
generates a suitable processing demand signal, and is sent out to a suitable circuit apparatus, The 
cache directory store work-piece SUTOREJI address array which stores the information on whether 
the counterpart of the data on the above-mentioned primary storage is stored in this work-piece 
SUTOREJI, The storage replacement array which stores the information used in order to determine 
with which data on this work-piece SUTOREJI the data on this work-piece SUTOREJI should be 
replaced when performing the another data and the another exchange on this primary storage, The 
store line change bit array which stores the information used in order to judge whether the data on 
this work-piece SUTOREJI were changed, With storage Locke Alley who stores the address with 
which this a certain instruction processing unit forbids access of other above-mentioned instruction 
processing units to a certain data area on this primary storage With storage front Locke Alley who 
stores the address with which the above-mentioned instruction processing unit connected to other 
above-mentioned system control stations forbids access of this instruction processing unit to a 
certain data area on this primary storage In order to determine whether exist on cache-storage 
buffer SUTOREJI which has a certain data in this instruction processing unit The equipment front 
address array which has the store which stores the information to be used, and the circuit 
apparatus which sends a block nullification demand signal to this instruction processing unit with 
which data exist, In order to determine whether exist on buffer SUTOREJI in the above-mentioned 
instruction processing unit by which a certain data are connected to the work-piece SUTOREJI top 
in other above-mentioned system control stations, or these other system control stations The store 
IKUSUKURUSHIBUBITTO array which stores the information to be used, You may make it 
consist of at least one or all of the control circuit **s which receive the signal from these various 
circuit apparatus, and mainly perform suitable control to the storage and the circuit apparatus in 
this system control station based on it. 

[0116] Or above-mentioned work-piece SUTOREJI in the above-mentioned computer system, the 
above-mentioned mediation circuit, the above-mentioned work-piece SUTOREJI address array, the 
above-mentioned replacement array, the above-mentioned line change bit array, above-mentioned 
Locke Alley, above-mentioned front Locke Alley, the above-mentioned front address array, the 
above-mentioned IKUSUKURUSHIBUBITTO array, and at least 1 of the above-mentioned control 
circuits may be mounted in the semiconductor integrated circuit equipment of the above 2nd. 
[0117] 

[Effect of the Invention] According to this invention, in the signal transmission of the LSI chips 
carried on large-sized LSI, the chip passage time amount of a signal can be decreased substantially, 
and the signal transmission between large-sized LSI and an LSI chip can carry out to a high speed. 
Furthermore, using such mounting technology, transmission of the signal from an instruction 
processing unit to a system control station can be accelerated, and the processing engine 
performance as the whole computing system can be raised. 

[0118] Moreover, the problem of a pin neck can be solved and miniaturization of large-scale 
equipment to which the magnitude of equipment will be restricted like the system control station of 
a computing system with the number of signal pins which can be taken out can be realized. 

[Brief Description of the Drawings] 

[Drawing l] It is general-view drawing showing one example of the semiconductor integrated 
circuit equipment by this invention. 

[Drawing 2l It is a sectional view in the A- A' part of the integrated circuit device of drawing 1 . 
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[Drawing 3] It is the mimetic diagram showing the situation of the cross section of the 
semiconductor integrated circuit equipment by the 2nd example of this invention. 
[Drawing 4] It is drawing showing an example of the buffer in the example of drawing 3 . 
[Drawing 5] It is the sectional view showing the situation of the signal transmission between LSI in 
the conventional module mounting technology. 

[Drawing 6] It is drawing which compared the effectiveness of this invention shown in drawing 3 , 
and the conventional method. 

[Drawing 7] It is the mimetic diagram showing the situation of the cross section of the 
semiconductor integrated circuit equipment by the 3rd example of this invention. 
[Drawing 8] It is the block diagram showing the example of a configuration of the computer system 
of the multiprocessor mold by this invention. 

[Drawing 9] It is the block diagram showing the example of 1 mounting of the mounting approach of 
the computer system by this invention. 

[Drawing 10] It is the timing diagram about the example of 1 mounting of drawing 9 which reads 
(NIBS) and shows the actuation at the time of writing. 

[Drawing 11] It is the timing diagram which shows nullification actuation of registration in 
FAA/BAA/WAA about the example of mounting of drawing 9 . 

[Drawing 12] RESET about the example of 1 mounting of the mounting approach of drawing 9 It is 
the timing diagram which shows the actuation at the time of LOCK. 

[Drawing 13] It is the timing diagram which shows the actuation at the time of the block transfer 
from WS about the example of 1 mounting of the mounting approach of drawing 9 to BS. 
fDrawing 14] It is the block diagram showing the example of 1 mounting of other mounting 
approaches of the computer system by this invention. 

[Drawing 15] It is the block diagram showing the example of 1 mounting of other mounting 
approaches of the computer system by this invention. 

[Drawing 16] It is drawing showing the pipeline stage in the example of mounting of drawing 15 . 
[Drawing 17] It is the block diagram showing a general view of the example of a configuration of the 
computer system constituted using the LSI chip of the same degree of integration as the LSI chip 
used in the example of mounting of drawing 9 , using the conventional module mounting. 
[Drawing 181 It is the block diagram showing the detail of the example of a configuration of the 
conventional computer system of drawing 17 . 

[Drawing 19] It is the timing diagram which shows read-out (NIBS) of the computer system shown 
in drawing 18 , and the actuation at the time of writing. 

[Drawing 20] It is the timing diagram which shows nullification actuation of registration in 
FAA/BAA/WAA of the computer system shown in drawing 18 . 

[Drawing 21] RESET of the computer system shown in drawing 18 It is the timing diagram which 
shows the actuation at the time of LOCK. 
[Description of Notations] 

1 - Large-sized LSI, and 2 I, 2 RO, 2 Ha, 2 NI and 2 HO and 2 - LSI chip, 3 - A TAB lead, 4 A 
solder bump electrode, 5 - Ceramic wiring board, 100 [ - Latch, ] - A buffer, 101 " Wiring, 102 - A 
terminator, 103 104 - Clock distribution wiring, 1000-1100-1200-1300-1400-1500-1600-1700 - 
Instruction processing unit, 1001 - The logical circuit part of a system control station, 1002 - Cache 
memory apparatus, 1003 [ - EU, ] - Main storage, 1004 An I/O device, 1010 - IU, 1020 1030 [ - 
BAA, ] - CS, 1040 - BU, 1041 -- TLB, 1042 1043 " BS, 1044 - BU control circuit, 2010-2012 - FAA, 
2020 [ - EXA, ] - WAA, 2021 - RA, 2022 -- LCA, 2023 2030 [ " WS, 2000 / - A system control 
station, 3000 / ".Main storage, Sl-6 / - Signal wiring, 103 a-b-c-d-e-f / - A medium latch, 5001:5007 
/ - An LSI chip, 5009 / - Wiring substrate. ] - LKA, 2031 - FLKA, 2041 - A control circuit, 2050 
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it/. ±SEffi«!SiaSH©iBSB»4*©^i-r'5C 

*fcfg 1 <D^tt£flil|g8K*JBijfc( / . 

^S0K*Wr*ffl|S[©02 O^UgfttMIIIffiRg 

*»« o . c ti * Birie^ i ©^{*^s@iss8g©s 
±ia»2©i|^«^isiiKils©Si&aii!S4. ±ie» 

mmi ] ®m6m,<Dm#mmms<DWk 
a. 

t. isz^mmmm, ±i2£ie^gsc;±iaAa^ 

m 1 ©*««^S0S8^g©iffi±{cffia©|g2 ©^^ 
«^S@SSSIg?rSi8L<fc^f*^S|pl8S^g{c. JbB 
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[M*B1 0 J gf^9iSt8©tt»^>xf-A{cteu 
r. ±ie»2©^f*»siHi!SSg«:<fcfp±fe^J!iii 
b . <* 6 tc±sa->x ? AM8pgB&±iBsr 1 
©^ttsiiiiii^gKsswfct timktnmm 

10 02 ©*5S^*SlilK«grtK:19fiSUfcc: 4 £#1»4 T 

1 2 ) M$ag SfcUM&B 1 o $ytBfS*^ 
1 1 KBtW)tt»(|VXf'A(Cfcl»"C. ±faMfc©J&2 
©*^«^SIlSSKg{C||« 3 ft *±BBft 

s i Q¥m#m®®& : &mmj$, b it c t ttz 
ttwrnsx? a. 

gg©-as i ©wom^SKf&ofsm^gKiciwiia 

[is^ 1 4 3 m*i9 *fcBit*i 1 1 cciess©tt» 
&->;^ak:*ji>t. ±iaffl^©m2©^zs#«ffiiass 

^g«cHS 3 n^±ia->^ f A»ggrt©@liSra5:« 
^■TSffi-^SSSRO-Sm^^S8±©|&J10ii8*±fB0 1 

30 [m?m 1 5 } mxm 1 2 */c«it*^ 1 3 */c«is^ 

^1 4{cfB«©tt»tS->^f-A«:te^-c. ±iami©^ 

^irsci^imai-r^n^tts^fA. 

Cl§*^ 1 6 ] it^9 SA:B9*S 1 0 £tMm#m 
l l {ciaiSoitSta^^-rAtcte^r. ±ia->X7-A*(| 

m&zmt&btcm 1 ©^(*»siHiif88g*»^€ 

40 [is^ 1 7 3 m*m 1 1 iassottgttsi/x^Atc*}^ 

z>am>-®t %pi-©±ia» 2 ©^^msiHiss^g 

[is*® 1 8] $mmi liassctfstts^^^AKteo 
r. ±ia^^f-A$ij®»g i &tM-r€.i5isg©-ep?:±fe 
ffl»©^2 ©^is»»ffli5iiis«g© 1 otcmiiSL . ±ia 

^«ra^g?rte©±fB® 2 ©¥2S<*3l$0S8i£grtK: 

^ l-/c c i %®w. t tzammuz 7- a 0 
[ftnottttftim] 

50 [000 1 3 
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«0. ^tc^a!<D|i8l|5lB««Lh{cffl»©*««:SffllH 
E^ftffttLtelUWtt^fttttCCH l, s m , 

[0002] 

X'&MnbtiX^ZbOlC. Bigxlx* 

1 9 90^1 2£1 0H# (No.515) r^3> 10 
£»-*M-8 8 0©«a35r3li<!:>v- F^xT&ffij "C 

B. *1 <I©L S I * v 71fi¥m*'>-7Z1Xl,X 1 

^ 5 v i? w&ffltex. * x # ? yx-t&m 3 nr l s 
i 4r-^£wxtirir»«ba>KM±3ti. mMio 

LS I A^-^j&J^H^O^/rLT l<I©-fe-7$ v 

*i^-;i/©TffiK®^3*ifcAffl;*Jfc - > 
^ v h SQg&£tctitj$ 3 tifc - * - ;bcc£ L ii 

*§iB3ttT#- K4JftiXL-Tl>£, 4 <,»•?&*>©?$> 

S 1 * TLS I tVf&CtlC-fh. 
[000 3] *Z?a.-)in&BttiX'K. LS If j ~71fi 

^laagfi© i o©¥ffi±{cEgs*i*;tot>. 

LS If? ?K#IMrr* 4-fe v 5 » fEi^S«©®M 

*at *u l s 1 9 v ■mzmm-rzmmomm&tm 30 
o»aft-9ej8*tT^Ji^«:tt. i38©**aaK:*$ws<i 
b. *y * w ^m^e^©«^^-r«^-c 

*£. 0JAB, LS I 5 1 ^7"2 c#>£>LS I f ";^2d 
^©{pf ©£i£B. t7; 7 *Be^Sfei:©i3K 10 1 
£igftLTfTbtia. £©*§£, LS I i» Zf2 d©A 
#JB-C©fiW*Krtfc«>. Kta 1 0 1 KB, wmtK 1 

02*^4 as. 

[0004] */c. *5?»-*H9aH3RJ:i)t>S6R:W 40 
>-n • X^-;l^«llK£H£fflt>T«&©L S I £|§J- 

©^x-^jbcsmil, *vols \ w<mnm—ox- 

*s*<3. H6W&ic®m%mmL,xi>. mfucmttzm 
m&%#>xm*t^'jmmw&z. c©jS(cml-tb. so 
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tot. ^ot^ewraabfe^iBSHi. «»raa 

Jfi#tfcit3ta"Cl>5. 

[ 0 0 0 5 ] flfcfr. «R¥2 -18M65#&$RKfc(,>T 
B. * 6*> D&Jlo D otfc£©il*7 LfcL SIf 5 
ra?x-;Njbtcgiitca5£TS&4'LTig»U ^x- 
? v r/Sr&fo-tffcS-X^Ai LT#S 9 £|6j±3t>- 

®®$m<D9mmmvmm3tix^2>. coxmicxti 
b, -*9mmmt«xm e 9 ^=&as«aHk-r 

[0006] SfcflW, ^¥3 -69150^^BiC*Jl,» 
t«, &SLS I±Kf6©Hi©LS I*giSL/-Cij<> 

fv >y-rsL s 1 n^jgA^^snri^. c©# 

ffifciftW. 2>*LS I i^-tltCjiigStl/cL S 14© 

LS Ija©SBEM«9SI|-C»«A:ti>. blT 

[0007] ^CC. ^©A^iRffl^-^tS^^f-ACCo 

(= I P) 4. ^©i'X^ASllffllga (=SC) 4. 
1 <l©igetSKg ( = MS) , AtUAMWRB (=10 

p) RtfAUtfjses (=io) *6iffiS3nrt^„ s 

I PTB^^©|gtf*iff)5cton. MSCCB-Za^^A^ 
7*-5»JWfgiW3tirt,»a. I OPBI 04SC4©8«& 

f * 4© ASfiiEteKa-f'tCTiBtS^g. a>y-*« 
^g*44©tS«©AUi**tf^. SCtt, # 

IP, MS RO' I OP©«^SS*»WL. &&WHX 

®*s*f- A«:*jl,»-CBSC©«fiB«r I P*J#fi{L-Cfto 

[0008] I PBWJ&CMSi©?'-* ?rK*aLfc 
0MS^#*j2 s ^df)'r€)*s, MSC^-f^tBL-^ 

s*ji*aie[B, i Pc^MaiiSfctb^-cja^© 
•c. ^b-cb, jiE. MS«:tt^T/hsga-e&s#iSii 

ife-f - f ©i!*mL^»*ii*©tf £S* * 9 
$S{B«rK».' CC(CMS±©-gq©7 r -f©¥L*tSiW 

tr^s. cc^+^^aietess^ i p^scccsh 

L/d§&. ZiX^tlrtyV-rXVWJ (=BS) , 7- 
**hUS; ( = WS) 4P?BtlTC^„ ttgL^Xf-A 
©iatSWSe4L/T. BS4WS©W£i9:W*t,>bi9>*3 
PgHf2fi^4, B S ©*ifttf S 2 «Bi2ffi5f 
^4*i*S„ 

[0 00 9] I P©(*jgMtB. ^%8AWL-^3-k' 
fS^MSIlISS (= IU) . BSSO^*i£gfflf * 
@»*»6ft*^97ria» (=BU) . fS>^©*?7*tf 

tesmnrnvs ( = eu) i'OT'oy^A^iW 
Ltl^SU'iaiiEtgliSS ( = CS) 



5 

[0010] ttftta^xr ACcfcWSttfttta**© J: 
r I UfeL<«EUrt«c*SP^xji*yt«BSJ:0* 

±om&mv*ffit'> m «»© 
*s**ix^^fcL/<«Bs«:ttiiW"a 0 ^o^.io 

visions* tt*^©«f *CCB»3 tii o 
[00 11] I PttH±OJ:5ftHl<0»fPtllOiiU 

***^<d i ^7-^^7rn«©A^©xf 
[ooi2]<fcc6r, i Ptt*^tfT4>(c % Hif 

(= I NBS) ^CC«±E©<t5fc^»T3»Hf*>h 

bscc^^ (=ni bs> mswt. &&mm 

[00 13] C©J:5lC, r^-feXL/cB$CC^(D#^ 
^f-^^BSW^ (NIBS) #*>7Uy#HM& 

mem (niws) ehc 

[0 0 14] 30 
^©iSLbWcS-fe* s 9 *E«»E©rtSMfc. £@{t 
[0 0 1 5 ] ±iBU/c^^^-;l/^CC*5C^-C«, LS 

mix®* 5 Ktismmmztcz o , »K±©fiaNcsT 

*BSlBW*g<ftS. 40 

1) (H*^7r*g4« 

2) ls i ^y^^ur. ^Ba^o^iiia^rs 

3) ^5-; ^ig^»s©EJK^{affi-r€> 

4) ls i^^-s^kiht. ^H^^iaaTS 

5) t?* y*mmmm<D&!kim?2> 

6) ¥ffl'0:/£aj&LT v #J©LS l^vtr-isft^ 
A& 

7 ) ^ 9 *iaas«t©i2ia4^T* 

8) ^ffl'OT^aMLTLS I *9:/rt^A£ 

9) A*^^r^i4-r§ so 
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5) ©»»#OT©J:SK:ttS. 

5 - 1 ) 5 9 *2«©BK*£ift'rs 

5-2) tya-^at, Affl*t:>*aaT5 

5 - 3 ) ^ ij > h ss©ie«^effiT * 

5-4) AdJ*fcr>*aat/t, *i^-JW*3<\A£ 

5-5) *5 5?*a«©B»*e»rs 

B#ffl) ©S3«> LS I^9^rtr©fi4©fi5aSti4 

wm©»*ffl[©«[«aflEcc«aL. ?yfm* 

W©fiS©rtKtCo^r*titt, 3) , 5), 7), 5 
-1), 5-3) &tf5-5) ©J:9&BM±©fiiCC 
S3ft£KHffltf, AW^^y, ¥BB^<>^SWAffl 

*tr>©aa«:B3tis«FffliBigffir*a. k«±© 

et6cBSti4«flB*/jN3<r*fc»K:B. «-©*« 
jSBB©TTttE«ft*Jfi< TSC <b^gfeJft«Wr* 

*M*f **§ ls i f 7 :/#BSS«±r¥ffito 
KE«3tiTl>Sfcft«:. LS I *9*BI©raKc«fc9 
L S I * 9 ^Btattl-r SSM©EM5«9(S 0 . 3 h 
ic, C©LS 1*9 *■©«»*. «*W-SLSI*9 
:/©«> L S I * 9 tt©^£* L S I 9 
^-^©^&K£9&S3ft£©r, fBBfi©JS«K:» 
RBI?****. Cti*J*»9l3WjB»L<fc5<br*»l©H 

[0 0 16] tC6V s *is*-)),%tct)<Dm&m<D 

tt*&ffl©ffi^^r<fc 0 if*' L/cl> 4©B*3W8fc< ft o T 

*ri>4. u*u *^*-Ji/**BBfll5«:te»*«HF© 
b-9^i, •fe^5 9^«R4©«SBW«S©«^± % *>* 
0^3<f SC<b«rtftli. t ©/<:#>> 

5i-i-S8H©ffl«[^««&6nTL*9iC^. t*» 

©jfttt, fia©^&a^a*»o^iBttt*w 

S©ffSM*5/* f* ACcfeW £ ^ AIWfflJ»ES C ©<i: 

s ft©«B^6©fi#iB*«*'r *<t 5 ummom 

L<t5 4"i**»2©HlHr*S. 
[ 0 0 1 7 ] *fc, -fi5&c, fl^^-r^ii^, fg#© 
S!*±*«9. *fc»lC%T*0»IBifl#©HWjft)Wa 
«ccR-or<**r©«FB|-ctta«©^fii»i8^ % o 

m*<m-cibt). c©»««aa«c<toT*4o**ft« 

K L J: 9 t ? Z> m 3 (Dimvfo 2> . 
[0018]-*, -t^^ -^jWSBBJ: 0 MtCiS 



7 

@BS8B>WH*3tiTt»*. m«. 46©lPi, S 

±k©*j> * -^MCDil^Ktt^, tr>* » 
*StllKttKi:©BaB. LS I *»:/±©E|«£it« 

swat***, cfco-c. *y»-AfaaK««:tk«Lr 

-immttez. ctiti\ *%m<mvkb ^it-rim 

[ooi9] tic. wmvx.-n ■ ^-Amssmm 
Mara. 5i:siHiffii?{cj:-,t:^a'3*ti«-rsx^% 
ufc±-c. ls i tmmomi-omm&m^t 

CO 02 0] 4C5"C. WW^X? A*8tR£L/d§ 
ffM*Hfr#«:*§CSN I BS. (Tf-bZbtt&flCffi 

motirtt*?- mfitti.>) *>n iws (f5^s*^cc7 

v F (C# 5 ttteffiT£g« § C 4 tttiMl©* 
6©t$JST#>£,, 

[002 1 ]*fc, LS I ^yZf<omSBLiC<t*), IP 

? -ffrhffiifcrzm'&tci* i u^e u i b s-pc 

I U^EU*>6BS^CS^©7*t:XB^j!>i;B(,>C£ 

{cj:oit#t8>'^7 i A©j!iatt^siifis$n6. cn 
*j. swsw©)B«iyj:9fr*»7©iiiyiBr*s. 

[0022] 

[as*»9i-rifc»©#a] _t®mi -m2&vm3 

•fe7S-->flEit£S«t©ttb9fc: 1 teuifg^matfe^ 

S2L S 1 fcfflSU t ©JbtCL SIfi. 

[0 02 3] Sfc, ±IE!M©glS£)8&-r£fc«>K:# 
«W©*««^S0K»S«:4sWSAltL S I ±©BK 
B. #&^3a^'3©ffltln*M£<*'SJ:^{c > oSOSE 
*©LS.I±©ia$<fc9JI<fr£ < J:5(c«j$;*ftS, > g 

[0024] $ 6«c. ±IB^5 ©gfija^^-rSfcJOtC 
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**w©^3w*^iii^sB. *mls i ccjgs-r* 

@BKHR«. ffl£© 1 ^©L S I (CggTSBBK? 

[0025] me©anH*)B»rsfc«>(c. 3Pg 

I P (4^«!ffl8S)- 1 1 <!©±fBL S If 5 7"F*9 
KflWfcU WS*LS I**?VJKRHU Cft6©L 

s i *y**jbe*SLs i©£ffi±«c£tsu ±ta* 

10 SLSIrtK. SC (J/^f-AWflWill). rt©0SSt?* 
MlffBR-WAA -IMK- RA • LCA • LKA 
• FLKA • FAA • EX A«*«§H-*. *LT. W 

»©iMiBSKfiW©tfr^S) . 

[0 026] S(l7©SgI£»?ifc-t3;fc©(C. IP 
©1fJifc#&4 Or. 1<1©LS I fv7'F*3(C I U-fcEU 
fcfl&SL. 8"J©LS I ^^F«g{CBS^CS*fi}fiXL 
C*i6©L S I £±I2*M©L S I ©£E±CCjgtS 

20 u Bs-^cs*^^Ma^si p^-^^iisft 

[0027] 

[fBBJ ilB^ML S I i±IBL S I f 5. ^Iffl*. ffiM 

$&-zftbxm§micWffioitm£. che.2ffl©Ls 

I ©rar©ft#fi^B^©J: -5 fc&*. 

1) ta^y^r^igftTs 

2) ¥a>i>7m<Dt 

3) Kfi^wy^mm^ 

30 0*13, *i?»-;w«l©ig6£ttiRl/C. EISlSflLh 

fi^©^ v 0 b#hb. a - )imgi<Dm&<D? v 

•m *) B$IB©8!#© 1 i T Z C t WX 1 6 . 
[0028] ^cSL S I ±CC, LSI ^*8LT 

iCijJiTSi&fc, mit^LS I©4i22T©ft# 

t^©^H3*i|®fQr^s. 

[0029] *S!L S I ±tC«8l3ti«tttt3Rr«ffic» 
T<f-^iBi^©jicf tCrt 57rW? f -5 C i # 

40 -ctsc-c. G^-r^tiB«i©s$*^e^©^>®*« 

[0030] ^CSL SIK, LSIf» 7'-Cfflt,> 

LS I±(C<SSJx©iBiS%«}^-r5C<t*ST#i 0 
[003 1 ]**:. *S!L S I {CSia^SliSSJRflBt 

io©ls i<D®s&%T&tmmm&fr> *ntt. 
wrscifctor. *jhls i©^ao%ii«-rs 

50 [0032] fifjR©*^* -^HiTC*nK. L S I 9 
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-citmm+zkffiz.zztiai't). fie#©iP4ws 
H©en!S±cciaf9i5iiis • wa A^ifflg-rsc 4#-c 

WS©if^#ft*<fc9fcit5jtCC?T;t. $tc?-{>$K 

3»*fll#<>*aK:4iiW-Sci*sr**. ip 

ifi S C -NX h R E S E T L O C K Zft 5 

Sfc. mtiil Pffl?©BS©rtSRO'gft.&SC©W 

[0 03 3] *fc. ^CMLS I±K^3iS3n/cLS I f 

J:*)E«Lh«:5?^*flW8f&C4*na«i<t5. 

<DZA,-7*j hZfaJcSit&ttifiXjtZ. 
[0 03 4] S/c. I PtlU^EUifftsS-rSLS I 

f ? ?"4Bs*cs%flifiS-rs»ii©Ls i ??7**m 

L S I ±(CjSiRt,-CWL S I lOl^ei(C7f 
WSC4KJ:9 > I U^EU4BSH<DE«*SW3:I 

U-£E U#>6B S^>C S^©T^-fe^l^S(C J: <3§t#tB 

-S«©^A-^» f-£|6j±!*t>'St4#-e£S„ 
[0035] 

0 1 B. *#6W«c*JWS¥^M*«gBiBSKS©^ 1 ©St 

•r. 

[0 03 6] HtCfcur. 1B1S&©LS I *vrfi££ 

m±icmmv t s j: 5 trtmoxm® l s i < = am l 

S I ) ?*->T. rtflUCI3i&R?#Jgj$3ti?t,>S. A 
SLS I lttStflS«5±tcStt3n. *MLS I AO 

Mftttttiffimsmmtiicsmtte, tab 

KiOWWewcasHStit^*. *fc.-*S!LSI 1© 
£ffi±CCB. 0M.«6ffl©LS I ^2 ^ • 20 • 2 
^- 2- • 2* • 2^7s^^^>T)im,n> 

*mls 1 1 rtoHJBR^t l s i 

S I 4*©±tCJUiB3ftfcLS I *y7tlt> Z<DWX 

£©f ^ ^wc©fg#e^«cs-r sunosta® i tft 

[003 7] ±§2*3! LS I iJbiSL S I ^ >^ra=£r. 

©lsi ©iar©<i#(5aitt^©«t -5 &c&£. 

1) m*^»7r*«ir* 

2) ¥ffl<'0:/3?©l:'>£iIjST£ 

3) AA'^7r*gitS 
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*y 4 jt«i/c. EMtt&± 

©E8l*fi#*M^*St4#&l,>. C©t4Ct<fci3, 
fi-s|©f ^SOiQffflB. *y*-;HI8©i§£©f 
^igO^fK©^© 1 4-T-5C 4*J-Ct<S„ 
[0038] ^fUSWCfc^-C, L S I f v 72 A • 2 
D • 2^ • 2- • 2* • 2^B. iI?£ffll,>6ttSLS I 
f v 7X& o X . M A BTf-ffi 2 0 nnift©gg$|s)S8j&T-"C 
*£. SI Hi, L S I * ;7 - 2 -T • 2 n 

• 2^ • 2- • 2* • 2^fflli<iSt8-rS/c», m 
10 B5 OmmX 7 0nrni4t,^/c^:^^®ffi©i®4Wf 2>M 

siiiJSfSrPcas. c©/^ *§?l s i rBe>&* 

LS \?vJtitmbX3><?Z>Zt1fivl®.X3bZ,. £ 

[0039] *ML S I 1 CCB. 1 <B©L S I f v 1 
<«*.«2«0 tC£83ft*@K$*©»4««|3J&. 
**l»tt. ^tit(T©l!t©lsI8gm^fli«-rS. SUSHI 
^*±r ttfc«#H»e*MFr 5 fc© 4 * Afctg^. 
c©J:^K:^!LS I lK«tt3ft&BBJR?4>ffltt£ 

•20 susnciKj:'), *§?ls 1 1 ±<D&m®mc*& 
fim&.-rzf&m** Ls\=f-v?2 -^©a&aiiggK:* 

t&XSZ. $6CC > J^L/ci^tC. AMLS I IB 
LS If i> 7"2 -f©4>ft< 4*> 2 ^WiCH^Wr* 

*mls i i®m&wm%*)<Dwm : mi l z. l 

S\?v~72-< ©^ttHMS 0 ©HSS^SS: J: 0 *>'pt£ 
EK©!®. IHMK»T2MKi«LS If "^^2 

-<'©-e-nj;f3fciig<-rsc4*irt.2>. st->r. 
30 wctew^^MLs i itb, ABia^w-r^^m 
ffliiss«s-cP5ji4 & s^a o *siff -r s cim 
a. 

[ 0 0 4 0 ] <*T. *J9WTCtt. ASL S I 1 4 L/ 
r. ±»L)tJ:^K:mB^5 0mmX7 0nni©^|5| 
SS%#Ar(,>S*J. c©J:^/«c^ffi®©^fl^85iigs 
SSB-CB. L S If 7"F«9©iei^ «fc <J fcgffiBt©!^. 

^fiSS^rgf/cJ:^^. ffJjtW, LS I> 2.^2-C~2 

40 [0041] ji®, l s i f v ^rt«:jg»tss^as« 

«-?»^'; > H2/^S««c^§n^BE*a4J:bUL/r#& 
^5*/c»J©ieiKfijK^tt^ fito-C, fif*©J:^ 

cc. m&i3;TA>i-?&wmzmi.>x*mLs 1 1±© 

fi!Bl8Se« i £^(!X^a4 > *©EtaJSiatt, Hz^S-^ 
EHSfi^> ^ y > h SB^SlgOBBIggtaj: OA^^cfe© 
44*. S6«C. C^SS9ntt£Bffia4BKieB<D 
aKiot^SSfcfe, ^ifflJ&r;U5 --i;AgB®rBe 

jSlM^ffl*>*tA*C4tCJftS„ <t,t, ASILSI 1 
50 rt©iaS4L-C. ^©gfofflfcT^S-'i'AiBSl©** 
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*y »-iHS8«W«:j:SWIHi8©tt«J: 0 *><£TL 
tl*5. 

[ 0 0 4 2 ] CCD J; 5 &ra»£*3fcg*5fc*CC#§£tt 

wcb. «*.«. lestmi i,xmf&ui*m\.*xM 

3©JIl>BSI§l**3!LS I lK^lS?*. ffiBRR.* y 
*IBt£*JBl>T»rtr**fcft. »»im«±©JS<,>§! 
*0jaT*C4#oJfiEr£>9. TA'Si^AEWctt'* 
TES«fc£te&KW*t4#i'T?£*„ t©<fc5ft£B 10 

*m>fce«*. *w*ffl»*-ctt. wmmmt**. 
Bfflmm*'j>K< t h i ®u±m. a-sl s i i ± 

OSffi«©iBBl*«fiS-r*C4{cJ:»). *S!LS I 11*3 

rft<. ®8l&ttfflfcJiH>*c4Kj:oT®$toKS;*j 
£ffet£-r*c.4fcra*. 

[ 0 0 4 3 ] H 3 HE. #*6W©3^SI«lllBi&a©® 

-rssaat?**. #§?J6W-cb. sric&tetfiiKfett* 20 

AS1LS I IrtK. LSI ?9 7WE®lll*tttt. W§ 
1 0 IB. XMLS I lKJ&SSft/cLS I *y7"©<I 

WfiB*aH*-r*tt^Ejirc*6. <reE&i 01© 

aS&flWffc/<»7T 1 0 0*Wtf64TCb»). M*. 
if. LSI a*»6©HWj«-9tt. AMLS I 1 

rtKUBSStlfcCOXy^T 1 0 OCCfcOtM&SftTL 
S I *v72b^e&2tl&. 
[0044] ftfc. /<»7t 1 004 LTB. fllitBH 

4{c^-r<fc^«cc-Mos@K{c«fcot:«^ , rs. 30 

[0045] S63fc©*ya-;HliaRffi-C«B| 5 Kinf 
«fc5K, W*«.'LS I^»^2c*e»ffl*Stlfce# 

B. 5 9 ^iHUgfckoft-^fSSa i o i £H4lt 
LS I ?-?7*2d^£jg;*tt*. C©<fc5ftfl#©©£ 
B. E*«Kfetf*K»©g«*&<*fcafrE££gK 

2#<i!>B4ft*. **3gJ6$il 0 2*©fc©Bd#©KI* 

*Kf«apataRft"c**#i. s«±©m^E-si o 1© 
left*. 

[0046] ctocttLx. j&mmiciftii. *?y 

rlOOKiot, LSIfj^2a, 2bffl©fi-5fI2 

Si o i«j^fc£*Mg»^< 

*. ls i *?mm^wkvc&k&&*m>i>m 

c©fc«>. «^fcK*W*jteftft«#© 

aw*& < -re i*j-c#. 4WMaiBBttB(!Miim 
Miitacimi. cct, iwk rs« 
(c<t*ssjs*5^<ft**-cs<-rsj t«. 

(^©£•£±#9. */cttS^T*iO^K<fcO. d#© 50 
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S««*«a«(cH-or***-co^i<o**Hf < ft*<t 
9 «:<M#i2*l*S < -T * c 4 * <, »s . 
[0047] H6B. 03©J:5K;<*yy4flH»fc# 
«H©eai*ffii. 05© < £V.r#ft*iESK < fcS{£fc 

te*©-ffj*^-rt>©r**. ft*. ->5 a u— > 3 > 

*ffHG*©4*9'C**. . 

0. 3/imJU-JbCMOS LS I 

pSFET©V-*KM>lffltiiS: 7. 5mA 

nMFET©V-.X FW >W«ifc: 3. 8mA 

lESSta: 15Q/mm 

gefHSfi : 0.22pF/mm 

BeKjEtlB". H3{Ctetf*2a*>iE>2b*-C©E*|© 
&ttm\ 5mm«±ft6tt. ><?7r*ffll,>T£S8f 
*#*i<fc 9 Bfilr* * e 4 aw e, *>r ** . 

[ 0 0 4 8 ] H 7 B. Mtt<D4WttMMHNM 

3 ommmK. «t *¥£<^«®resgi©Kii©«w-*7s 

[0049] fXMtCi*. MLS I 1 |*3K 

.J&SStifcit^ffiS 1 0 1 K J: 0 L S I 9 v 72 e ©ffl 
#<i#*LS I ^»^2 f tceUT*. fi^BESl 0 1 
©&#KB. * v V y 1 0 0 . 5 v * 1 0 3 ft4'£S2H 
LTd**. 5**1 0 3CCB, *>B9. *1»LS I IK 

eaftsnn**. 

[0050] LSI? v^2e *>6©tttfJ<i-§B, 5 ? 
tM 0 3KA*3ti. ^cS!LS I 1 fi©*a ? *#iBiB 

Si 0 4*e>«if&sn*e'a v *(i#Ki5)»jLr7v? 

3n*. -^Lf. 03©ffi>3B. LSIf-;^ 

2f^A^33n*. LS I 9-v72e^icmfS,Shtc.m 
*i^7vftifcfeffllH*7^ (litf) , L 
S I ?yy'2 f rtK^«$n/cA^m-^%SW*7 9 * 
(S^a-T) . &t>\ 79^1 0 34Bfa?J'^g2Be 
SI 0 4KJ:'9^BE$n*i'O5.i'ffi-f{c«l:»)l5)WLr 
ttfp-*-*J:^Kft-5r(,»*. C©«fc5K, fi-^£jSSS± 
K5j?1 0 3*Kg-T*C4KJ:i). l>b«i5A^ 
5 4 >£i£#iBj66Kft*. L S I * » 7 , 2 e 1}>h 2 f ^ 
©fijUK^^f ?l 0 SKJrO^SI^*^©. 12a? 
2©fflK, ^v^K.fcO^SnfceiiSSO-Kfffl^© 

rai©**fli'9eaifti«±i». swuwrB. m© 

7 ??1 0 3KJ:0ej^ ; &2oK7>S!lL/rC»**J. A 
SLSI l'rtoeaBiK^^^tWfcRRtfC-KBI 
7>©!®K i S:$6KS<-r*C4fcBjfie-C**. e^gg± 
©-Effl©ffiil«r5@ <T*C4KJ:i) ®»3©Jil > 2 p v 

?i§^zmi<>T{m&m*?i> c 4*i-cif * <t ^ Kft 
*. 

[0 05 1 ] CtlKftU Sf*©*^ a -;n^rB, 
0JAB. 04Ki$W*LS I "j 7*2 c*f>2d $f© 

eigs«ri *p?i'reiiLftwnBft6-r. se^ri' 
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[0 05 2] ftfc. mi^h^3RUmiVit^«§LX 

*sas. ls i ? >7<D&mvmmtt£i > m£itu. l 
s i f- ~j ~/i -i — (¥m>*>7ZBf8.?zm<D 

[ 0 0 5 3 3 3 6JC. &Lk<D<k 5 &¥Sf*£lli@l8£B 
^i+#r&->xf-A£#jts,, H8tc«. c©<fc5&-7 

^■r. Btcfc^T. i o o oi*&3)wm& (ip). 
iooi «->^7-A$ij'(aiKg(DisaiEissgi5». 1002 

Wrr>^^ ') -mm. 1 0 0 3 ttiffittSB. 

i oo4«Am^a-c*s a AtB*«g«Am 

[ 0 0 5 4 ] tr, &&E<Dt&WZ? S. <&<£#ig&B 

looou. iiatinai oo s^e^if 1 -*^ 

*HJU l^ft. *©«MMOS**Wfc* t 

•>*y-«aioo2tt, SiBtt$SBi 0 0 3«fc 

i o o zft<D-u®nb*m$bx^z>. a^ssa 
i o o o (j. siBttssa 1003 zmmr 

ntcto, iiBttsai o 0 3^07* -tex*iia>tt± 

[0055] vxT-AMassottusaift i o o i 
«. #^Ms«ai oo oi*f • j*v-m 
a i o o 2 , Affl^^a i o o 4 mowmm^m 

t'J-iai o o 2 i. iestssai o o 3 £©i*js© 
3^oW8©HR»«M>tT5. Sist&sai o o 3 
«. ffr^MSS&a i o o o •cMa^ns^Ry:^-^ 

Affinal 0 04tt> m*M? '4 ZiriZZ 

©Agsiatsssa^ftSKiBtiga. ^y~)iwmm. 

[0056] 1 "CBMHOfc 

ASL S I 1 Ki/Xf-A$IJffl)^B©i&ffll§Kg|5^ 1 0 0 

l<t*+^>* •^■j-gSBl 00 2£«$L. lfl 
©LS I ??-7'2 (WT-CLS 1 ?-^2-f~ ^£E55iJ 
■TS!4MW)ari>«^«:B. JgfcLS I i-vrftn^ct 

«cts. ) ^fflc^r i ^©^^siKa iooo vm, 
u 4ffl©Ls i ?*:/2£a-§9ls i ucmttbxm 
m-rzctx. ±&(D-?)\,? : 7\3i2yfm0mift&® 
'>xy-Ao^mmms i o o o i. *sz.7-&mmiB. 
©assiisssp^i oo ii, + + • y*>j-^a 

1 002£t»J&-rS. COJ: 5 lCbXft&LLtc¥mW$& 

®®i&mmt. £8Btaass 1003. AtB^isa 1 0 0 
4 si4c£gatt&&;!rrsj£ifc© 
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ffi^l 0 0 lfa«:Si^-r^Ci{cJ:i3 t <fc 9 £$t©ifc 

««a8B* h tt 6 -7 )\,* 70 v ■mmsmmki/ 

[ 0 0 5 7 ] t C5-e> S/Xf-AMSPSffiOttaHBS 

31001KU, ^^assa 1000. sewta 1 

0 0 3. AHtfj£SB 1 004. ffe©'>Xf-A$)JfflJ^a«: 
10 £*»6©MW)«#«*WW*. C©J:5fcttJW>fc 
A. ->^?A$l]fflIga*«S{bL-C^^St|^{Ctt.. 

i,»!pK:Aia©m^f>^oajT*>. it^ci^rasa 

[0058] $8HJJT>tt. f&^MffigB 1 0 0 0 £L S 

?ssp# 1001 zm®btcm.L s 1 1 ±tcjgi!KTs. 

C©ti*£«CJ:»). LS I^^2i. A32LS I 1 4© 

8**B*-$C4#?fl»Cft9. A32LS I 1 i L S I 
-20 72 £#flt>£5fflKM^tr>£gBBT3C i^t? 

t^. c©/c». ASLS I i©42«:iS:w*{i-fft> 
«. iiBts^a 1003. AU^^a 1 o o 4^©fg^s 

(C<i!>g&fc©«CKSC<!:#-Ct. 42JC*jWSfi-^t> 
©^*?riS?n-rSCi*SDjg6{C%S„ {EoT, ±CCkE^ 
tci. *> tm^ f >ttoMRtc «fc 5 i^X f A^#©«^{C 

»-r mmmm s n s c t k & s„ 

[ 0 0 5 9 ] ASL S I 1 «C^Xf-AfJffll«a© 
i&ffilHlSSgP^ 1 0 0 1£SMSL. lffl©L S I 9 • 

&tc*)K.ii!i®tit<$wmmi ooofcflnat. 

30 CC. ij>ft < t i> 1 <1J«±©L S I 9 v 72 «C «fc 0 + f 'J 

-^*>;-gai 0 0 24^0. «±©^r©L 

S 1 ^T^SrAMLS I 1 (CfclSL-OSift-fS^ilW* 
^SlHl8SKa ) £:fllfiS-r'5. )&:*}. • 
«ai 0 0 2©-g)5*A^LS I lrtK^SLTfeJ: 

[ o o 6 o ] c © i ^ &*^asiia^iBi. itaifi 
^a i o o 3 . Ata^sa i o o 4 & t^y*^t>^ 
r. 5ucciiBit?r*wrsffifa©^«!ia$ia^6% 

40 6. 5P.ec. »l©«fiS«|t|g«{c. JdBftffltflHlv 
^^A^rffi^i^-riCiCCfcf). «t>3^©^^a 

sia^eJi^v^^T'a-fe »^s©ia^»ts^xf-A 
<fc-?t. amlsi ncms-r2.iass©fi*2i6fc:<t 

. ASLS I l©^S0%[6j±3ti-*Ci*i-Ct 

[doe 1 ] tit. *mi*&mbtcim$tvmi/A7- 
j»<DW8jjmtbx> asls 1 1 (c^f-AMfflesa 
©isaiHisssB^ 1 0 0 ii*f/i/a -^*y-^ai 

50 0 0 2*SiaL. 2<1«±©LS I ^"y7-2*AMLS 
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comitMmmmsi&t % iist^g 1003, 
Atito&s 1004 E^fcieit 

0 0 0#2ffl£Lh<DLS I ^y^rfif^ESnSig^fc 

or, amls rnc^^f*A«tB®g<Dl&ffliaffi^ 

lOOl&SffltU 2ffl«±(DLS I *?:/20Cj:*)# 
dfcT 5#4WefflSB 1 0 0 0 *rd>&< 4 1 ^&L±MM 
U 'Pft< th IfflfcUiOLS 1 ?^2KJ:0tt9 

SI*?:/2**gLSI l«C«ttOr««f**W* 

B<t. iaattsai 003. Attttssai 0 0 4&44 
gst 1 0 0 2cd@^cd-^^aml s 1 1 Mcmmbx 

«aH 0 0 03&S2tf«±©LS I l**?rflW83ft4 
W^CcfeStjS-TiCi^r**. *fc, A£!LS I lrt 

[ 0 0 6 4 3 ^8 tc^Lfc^tt«1R|a|tgKB£ 
a$SB#> 6 & * v;U * 7*n -fe ? ^ SSOSHHJIS/^ r A £ 

[0065] ®9zmi*>x. m 

*SLSI1K1, SC2 0 00rt(D@g§<DrtWS^^ 

£) **1*U lfflOLS I ^ y zf$>tc*)fc lft<D I P 
*flWSU £MfifcU:<DLS I 

«C±OWS2 0 5 0*«Sl/J «±04t©LS I** 

B*«tetrs. ws2O5o©0g8<o-si$£x§5 
ls 1 i«iir^i^ 

[0 06 6] B9CC7nT<fc5KI Pte<fctfSC 
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0 10-2 0 1 3 (2 0 1 1-201 3ttH^r) > 
WAA2020, RA2021. LCA2022, EX 
A2023, LKA2030, FLKA2 0 3 L Hff 

m&20 4 0Rvmmmmo4n. as>ls i in 

fcRBU 4£(D I P 1 0 0 0 • 1100 - 1 2 0 0- 

1 3 00*. ^n-etiLS I *v?2 4 • 2d • 2;\ • 
2~|*ifc:«toJEU WS20504, 2fflCDLSI*?:/ 
2# • 2-N*gfcHSB-j-S. 61©LSIf^ 
2-f-2n-2^-2-*2*« 2'M*AMLS I 1± 

10 tcjsnsnros. lsi *y?t*3kLS narca* 

S IrtCC, WS20 5 0 • BS 1 0 4 3n©ft£RC« s 
[0 067] CC-C, SCrt»©#HB<DBi?a4'rS. 

Kux • 7M©C±r*&. a/c MtDillS(b« k i 

x>yfcfw h • 7U-/CDC4T, 7-^-XhU^±CD 
[006 8] ^/c, LKAitt. O ? ^ . r VJOC t 

40 «^©*^^8B©7^H2X4«|±'rS7Kl/X4tt 
KBrtCc&S+^y.i/afetfiaSB^y^r -Xhl/^J: 

Lrc^tat^Bi^-^^a^s^teaKBcc^ 

$>Z>. &tc. EXA<h«, -Y^X^;l/-^^tr> h • 7 
u^fcDCiT, AS'f-^^flfetD^Xf-ASiiaSSBrt© 

so gi^^nri^^teS^artcr)^'^ V r • X h Ui^Jb 
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[0069] c®&*>tr#m#mm®i8giBit. ms3 

0 0 0<*>I OP 4 0 0 0 4£TAB3^S1g±©i3|£l£ 

zr&zmmzo *fc, ±ia*«»aiaiDii^a%T 

A B 3 ^*1£_L©Eifa£^ SlS^^-r £C4CCJ: 

asoftttfts/* f-A£ j^irs c 4 fcr £ io 
[0070] s ct&mmttm. i p i o o o • i i o 

0 - 1200 - 1300. WS2050, MS300 
0, I OP40 00, <6©SC2 1 0 044*J&>6©£& 
©fa-fiSt****"*-*. t©£54C4rf»6, SC*«i 

tt i <@©l s 1 9 9 7Kmmtbx9&tr&i§&ica. 

-£©LS I *v7K*&omv>imm?ZZ£i)i& 

[0 07 1 ] iC5#, *SLS IKSfflUTflflfrS 
Ci*#i/c»^ *MLSI4, C©J:9 4*SLS 

1 *»«TS«ffi4©S8Rfc:7 'J 9 9 ?fflt£/lll> 20 

S I BaKWBC>6*i4LS I ©&fg«i:©Eg£WT6 
*BB^>^4«ai3h4Wtttt*JKt^6-C 

^>y*yt«TAB««c < fcoT*©4ja^6L^m^t 
>*a*o arc & #r*4i vjjb& r ©ss»#ffi©« 

CCSC»ffl8R»*^at'(DLS I -3 ?£Rrs 

4. ca)J:9lcB0HIL?I«4«#K>K©JJl«:J:o 
r. sc2 0oo^^r»2ttoeiEoft^H8t^Mi 30 

[0 07 2] IP1000-1100-1 
200 - 1 3 0 0*LS r*»:/2-f • 20 • 2^- 2 
-"CflWEU 3 6iC, WS20 5 04LS I ^v^2* 

• 2'vC«flfcU C*l6©LS I *v7*scmimft 
&mmbtc*SlL$ I l±(CJ§!8T£o COflWEKJ: 
0. LSI^9:/2>r-2P-2^-2~4, *£!LS 
I 14©gMfc> «iHW>^S*i^57*^ 
**2>ffi*»Brst4^«fc49, A^LSI 1 
4LS I **:/2^2^4#fil>*5ffi«c®^tf>£ 40 
EETSC4*s-C*S. C©/c#>, AMLS I 1©4£2 
fiCRttSft#£>H, SC 2 1 0 0, MS 3 0 0 0 V I 

o p 4 o o o ^ommtct&mtt: t>®t,mz> c t&vs t 

42CCfc^^ft^f>©^*^fnT^C<b^pJ^4 

So 

[0 07 3] «c. WMJWfeWWSJ: 9 WWcr S 
/c#>tc. #^g#&©LS I 4jHWS&tfe»- h 
il&CCKLTf^-©* 7 ^tt«B^»oL S I * 9 :/©# 50 
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©£*^&tf *©»«*&<* & c 4 tc-r a . 

[0 074] 01 7&CM 8fc, LSIf^OWffl 

A©5BE*ra*5W\ *aMBrffll>4*HLS I 14L 
SI ?9^2^-2^3«Sffi3WEBirc*S©r i * 

^^-^jgsgtctec^r-en-etiLs i ^^500 1 4 

LS 1*9 750 0 2-500 744* (±r3i-<fccfc 

mc v sca&asu»4»fi8-rsLs 1 cc«t->»^< 

iiJS4fc*, *{C*SL S I 4L S I * 9 7CCg£&A 
6*i4C»«^W**6*i**«. C'CrttrtSLS I 4EI 

1 7*fflc»r»wrs4. ipiooo- iioo-i 

20 0-1 3 0 0***i*nLS 1^9^5002-5 

003 • 5 004 • 5 00 SCBWBM 
£LS I ^9^500 lrtfcfltoSU WS2050&L 
S I ?^50 0 6 • 5 0 0 7rt£®$T£ o 01 8CC 

i Portgp&^scifes^cD^cotirf¥ifflic^r 

<{IU IP01*WS1, FAA2011-2 
0 1 3«^BSUrt^) . C*l6<DLS I ^9^500 
1-5 0 0 7**. ^7 5^i2i8ifi9©, BBta4StS 

9*CC*S79^1 0 3att»J5Sr*4C» o LSI** 
^'4S3SS«4«, ¥EH^>^©tr>rSSlWK:»i» 

stiro*. c©*^ A -;unsstcte^r^9^iR0^ 
•ccd^ls i 4ls i Pv-fvfflxorvzrmQtsm 

©»ffi4 4 0, CC-CB2^d9^jaJHr*S4rS. 
[0 07 5 ] &{C, 019-2 lfCS*Lfc*-irA*+- 

F40i 8®ttnfa%sz?&<Dmi&im^x*t;*.-- & 

[0076] gate, 0 1 9 zm^xmfttu LRvmz 
&ft<DmGomwc^xmi?z>. t-rm^muom 
^cco^rttwrs. iPiooorf-^tsi^A 

^©R*fflL«if¥*tCNI BSr*S4 k IPIOOO 
**fiWS5 0 0 2*6SCRaaR»*»JsS'j-SL'S I 
^9^500 lfc^09^IBaSB*fi-wa6tii. C 
O^P9^(E3S5#tt^9^»0*-rS©t?. 2^P9 
^HJWfiLT, SC»fflSB»©LS I 9^9^5 0 0 HC 
BW@B2 0 4 0K:A*. S®ffIH8S2 0 4 0 

ft© i p*>6©«*4s#{i#4©»#*m> % -e 
<t#*afR-rs (tiT-cs, ®s©i ^0 9^jajtua«c 
4 1 cc^p 9 tftmrnmnifimhti, mmmm o 4 

1BLKA20 30 - FLKA2 0 3 ICC^D^t 5 - 

^©r Kux^ft&i PCcj:or^-fe^^±snri^ 

(=P^$titC^) r FU^4-ftfSfr5^1ft* 
I/, ^/c, WAA2 0 2 0CCO:0^7 r -^^WS2 0 

5otc??«Er&^s^ift*rs. &ifim&mcmn>x 
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»@K2 o 4 1 \m7<DM f $mrm*> 0 

[0077] 3if-^©7 F UXifiu v *34va>2 

[007 8]^/dt a>^SntU&<tINWS© 
«tefcB. MMiB2 04 1B. sjttf*- **£tr5-f 

fcC£4*j«\i:5lCRA2 0 2 l©Eff*fr&l>. WS 
2 0 50*»fiS"r*LS I^^5 006-5007CC 

-sfB^yso***©^ ws20 50£$/£-r<SL 

S I ^9^5006 • 5 0 07fC2*P9*JSJH»«:8J 
ji-T*. WS2050ttBS 1 043^a 9 

[007 9] *fctt. O^ShWtc<tN IWS© 
i#£&CB> ftJfflJIIISg 2 0 4 1 BM S 3 0 0 0 -/ >I8 
28SJMi#4lHU *fc, RA202 l***Lr. 3 
»5 4:/4S*j&fc5i**#5A±«:*5^>© 

(LRUr^^yXA) , BI«Fk:LCA2 0 2 241ft* 20 

urws 205 o±©*©54 >cc#*ji##&3*rt 

1>**&£CCB, MS 3 0 0 0^CD#^g?L^tf^ o *U 
t. MS.3 0 0 0*6^>^3ftT*fcf.-**W 
S2 0 5 0B. WS2 0 5 0rt©RAMrtOCt^T5. 

-s\ mmm&2 0 4 ib> WS20 5.o4«ftsrsL 

S I ^9^5006 • 5007CC7-f>IESSSnr*/c 
•7-f>©TFU^©a»*WAA2 0 2 0«Cff35cl^ L 
C A 2 0 2 2 CCBK& $ JVC < -5 7 4 XCftft 

A202 lCCB«ai3nr<a7-f>aM«fc«i!£T^'fe- 30 
^snfcct*5Vrj:5«:E»f*tftt5. ws 
20 5 0**, I PI 0 0 0*SBfS-ra:/n?**, BS 
1 0 4 3©&£LS I *9?"5 0 0 2^0? *&S£* 

[0080] fc*. R#ffll/#SETLOCKtt*©R 

BMP08&2 0 4 1 WS^n 9 

*Sl>B, N IWS«c6BMaBR2 0 4 laW 

4 lttLK A 2 0 3 O^Sft^D y ^07 K l/^*SB ■ 40 

[oo8i] eLb©nft»6. iPiooo«*j*rs 
oo6-5oo 7-s^n 9 ^caamflmsmir&s 

-CtC. «#©*9 789©4*P9*JSJtl*£i?7*P 

•fasret, «#©^9^ao©2^n9^jaw**tf 

5»P9*mWJK>3ti&. 

[0 08 2] R«KC % »*ji#©»£fcoi>tBMJrr 50 
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IPI0 0.0**WW5LSI*9^5 0 0 2#W 
S2 05 0£«l>&-f£LS 1*9 75 006-5007 

tt^C©J:5(cftS 0 ffttoft, I P 1 00 0*fl}/&T£ 
LS I **75 0 0 2£K>m*)MZtitcZ hTBsWt^ 
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